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Foreword 
by Donald R. Ostergard, MD, FACOG 


The first edition of Ostergard’s Urogynecology and Pelvic Floor Dysfunction was the product of a se- 
ries of postgraduate courses in urogynecology with speakers who were leaders in the fledgling field at that 
time. Up to that point, there was no formality of any kind in this discipline. These lectures were taped and 
transcribed. After translation of the spoken word into printed word, the chapter was returned to the authors 
who further edited the chapters and supplied the illustrations. At that time, the clinician felt that the ante- 
rior vaginal repair was the best way to treat stress incontinence and a chapter was devoted to a compari- 
son of that technique with the retropubic approach. There was no mention of paravaginal defects or grafts 
and meshes for augmentation of prolapse and incontinence repairs. The anatomy of the bladder and ure- 
thra was poorly understood and urodynamics was just coming into being. The measurements of pressures 
within the bladder and urethra initially utilized a spinal manometer with an open ended catheter which was 
gradually replaced by microtransducer recording devices and physiological recorders. Data collection 
from the tracings was labor-intensive, requiring calipers to measure distances that were then translated to 
closure pressure or functional length. Subtracted channels facilitated the search for detrusor instability 
now known as detrusor overactivity. Computers for automatic computations did not exist. 

In the mid-1960s, Dr. Jack Robertson did his early work with the urethroscope utilizing carbon diox- 
ide for visualization and for cystometry and, through his publications, called attention to this scientifically 
neglected component of gynecology and urology (1). An Incontinence Clinic was established at 
Harbor/UCLA Medical Center where I was a resident at the time and we put this new objective approach 
to the incontinent patient to work in caring for our patients with good success. Prior to this time the clin- 
ical history of stress incontinence was the only preoperative evaluation required and was an automatic 
ticket to the operating room for an anterior repair. At this time the scientific literature was sparse and con- 
sisted of isolated bits of information scattered in a plethora of medical journals with only a few people who 
would be considered experts existing throughout the world and only about five academic centers pursuing 
research. The field was in need of organization, collation, and research collaboration and dissemination of 
what was known at the time. The International Continence Society was founded in 1971 in Europe prima- 
rily by urologists, physiologists, and medical engineers with very few gynecologists participating and rep- 
resented the only group that met to exchange information. 

The premier sites in female incontinence research included academic centers in Oslo, Norway, with 
Drs. Torkel Rud and Mogens Asmussen; Uppsala, Sweden, with Drs. Ulf Ulmsten and Axel Ingleman- 
Sundberg; London, England, with Mr. Stuart Stanton; and San Francisco, California, with Dr. Emil 
Tanagho. Each of them was developing urodynamic techniques in different ways. In Scandinavia, the mi- 
crotransducer catheter was being used for the first time; in England, videocystourethrography was in de- 
velopment; and, in California, urodynamics were performed with fluid-charged double balloon catheters 
and the use of a Beckman physiological recorder. In 1976, our Incontinence Clinic was enhanced with uro- 
dynamics utilizing the Beckman physiological recorder and microtransducer catheters. Micro calipers and 
other instruments were used to manually measure all cystometric events, urethral pressure profiles (func- 
tional length, closure pressure, and area under the curve), and electromyographic activity. We were fortu- 
nate that this recorder could subtract pressures to give closure pressure curves and, more importantly, de- 
trusor pressures. It soon became evident that urodynamic study had application to the routine care of 
incontinent patients and that dissemination of this information, along with formation of an academic re- 
search base in this new field, was very important, so I started the first Fellowship Program in 
Urogynecology in 1977. My first fellow soon left to practice general obstetrics and gynecology. In 1978, 
Dr. Tom McCarthy became the first full-time fellow in the field. He currently practices in Santa Maria, 
California. 

In 1976 about 25 of us, at the direction of Dr. Axel Ingleman-Sundberg from Sweden, formed the 
International Urogynecological Association at the FIGO meeting in Mexico City. Due to the interest in 


XV 


xvi FOREWORD 


physicians attending our postgraduate courses in the United States, five of us founded the American 
Urogynecologic Society in 1979: President, Dr. Jack Robertson; Secretary-Treasurer, myself; Drs. Finis 
Wiggins and Fred Jansen; and Dr. Earl Fuller who was the editor of the first newsletter with his wife, an 
attorney, drawing up the formal papers. The first meeting in 1980 had about 60 physicians from all over 
the world in attendance with no exhibits. This was the year the first edition of this textbook was published. 

Tremendous change in this field has occurred in the interim—not only with dedicated computers to an- 
alyze and record urodynamic data, but with digitization of urodynamic and radiological studies which 
have greatly enhanced our abilities to gather and store data and also to care for our patients now having 
evidence-based medicine to back up our clinical practice. 

It is somewhat disturbing, however, to see that in spite of the efforts of many investigators, evidence- 
based medicine is being neglected when new surgical procedures and diagnostic techniques are introduced 
by industry. Prior to the early 1990s, new surgical procedures carried the names of the physicians who 
studied them and published their results. Now new procedures carry names adopted by industry and one 
is being billed as “revolutionary.” There are intensive medical marketing campaigns with no controlled 
clinical trials to back up these claims. New meshes and grafts are being introduced at a blinding rate, 
mostly in response to the complications that develop in response to the utilization of these untested prod- 
ucts. Most unfortunately, patient safety in the performance of the procedures as described by industry is 
often neglected. For example, Pereyra taught us in the 1970s to protect the bladder and bowel during the 
performance of a needle procedure for incontinence by placing a finger into the retropubic space up to the 
undersurface of the rectus muscle to minimize the possibility of placing the needle transperitoneally or into 
the bladder (2). Stamey emphasized cystoscopy to further evaluate for bladder penetration (3). None of the 
procedures currently marketed include Pereyra’s teachings and newer procedures are minimizing the need 
to perform cystoscopy. Many patients have died as a result of bowel injury after the performance of newer 
procedures (4). 

The United States Food and Drug Administration (FDA) has not approved these new surgical proce- 
dures, only the mesh or graft and the instruments to perform the procedure that are included in the kit for 
sale carry this level of approval. For example, the FDA approves the mesh based on the claim that this ma- 
terial is substantially equivalent to something that the FDA has previously approved. As a case in point, 
when pressure injected bovine collagen was approved by the FDA as ProteGen® its predicate was ac- 
cepted. No papers were ever published regarding the efficacy or level of adverse events associated with 
this product that accompanied the first surgical procedure for incontinence for sale by industry. When the 
high level of adverse events was recognized, which included urethrovaginal fistulae (5), it was withdrawn 
from the market and the FDA then said that obviously the product was adulterated and misbranded and 
agreed with the recall. Of interest is the fact the mesh used in the transvaginal tape procedure used 
ProteGen® as its predicate and most of the subsequently approved polypropylene meshes follow forming 
the lower parts of a pyramid with a withdrawn product at the apex. 

Only the transvaginal tape procedure currently sold for incontinence has been subjected to a controlled 
clinical trial against the Burch procedure, albeit with a different mesh configuration than is used in the 
United States today (6). If the physician who utilizes these meshes today does not have sufficient infor- 
mation on efficacy for the specific procedure in comparison to a gold standard, how can that physician ob- 
tain informed consent from the patient for the performance of the procedure? In a controlled clinical trial 
one graft was shown to deteriorate rather than enhance the efficacy of standard posterior vaginal repair and 
another sling material to result in an unacceptably low success rate (7). Neither had a prior publication on 
efficacy. The American College of Obstetricians and Gynecologists has published on this issue and other 
editorials or clinical commentaries have appeared questioning the wisdom of using new techniques with- 
out the backing of evidence-based medicine (8-13). There are potential ethical, financial, and legal con- 
cerns for physicians in this regard. Companies marketing new products and procedures should volunteer 
controlled clinical trials to back up their marketing claims prior to their use in routine clinical practice. The 
chapters in this textbook discuss these clinical procedures and graft choices. 

We are all very grateful for those individuals who shared in the organized development of this field on 
a sound scientific basis, conducted research to expand the knowledge base, and who continue to lead in 
the field. My special thanks go to those who have contributed to all the editions of this textbook to make 
it what it has become today and especially to Dr. Alfred Bent who has taken the lead for this edition and 
to his very capable co-editors, Drs. Geoffrey Cundiff and Steven Swift. The bottom line is that as a sub- 
specialty we have made a positive difference in the health care of women and should not succumb to using 
procedures for sale by industry for which evidence-based medicine does not exist. First, do no harm! 
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Preface 


A great challenge in any medical field is to maintain skills and current knowledge. Textbook prepara- 
tion only attempts to fill the gaps in the second challenge, and unfortunately, by the time all is prepared, 
the material is already partly out of date. While the last edition was only published in 2003, the publish- 
ers have determined the need to close the window of decreasing educational value and bring this edition 
to fruition. I would like the authors of these various chapters to know how much I appreciate their dedi- 
cation and work in supplying information in a timely fashion, and with a great amount of effort in prepa- 
ration. It is also of importance to acknowledge the work of prior authors who have paved the way for up- 
dated information to be added or substituted for their chapters. Author contributions are what make this 
book so valuable to all of us, and by introducing new authors for their input on material presented pre- 
viously, we all benefit from another perspective to understanding the subspecialty and provision of med- 
ical care. 

New topics in the Sixth Edition include pelvic pain, voiding dysfunction, pathophysiology of pelvic 
floor disorders as relates to childbirth and aging, and graft materials and sutures. The presentation has been 
changed considerably in the section on pelvic organ prolapse, with more detailed material including an 
overview, emphasis on specific compartmental defects in anterior, posterior, and apical support, as well as 
a section on obliterative procedures. Authors directly involved in providing this kind of treatment have 
prepared the nonsurgical management. Outcome assessment has provided a good source for various ques- 
tionnaires and their use. 

Medical student, resident, private practitioner, faculty, and even the trained subspecialist in female 
pelvic medicine should find value in reading this text. We encourage critique and appraisal with appropri- 
ate feedback on areas for discussion and improvement. 
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Normal Pelvic Floor 
and Outcome 
Assessment 


CHAPTER 1 


Anatomy of the 


BACKGROUND 
Value of Surgical Anatomy 


As in all surgical specialties, the reconstructive 
pelvic surgeon is frequently faced with situations 
that are best addressed by applying a clear under- 
standing of the pertinent anatomy. Ideally, the art 
of surgery should involve the application of a 
repertoire of surgical techniques to the given 
pathology. However, given the phenotypic and 
pathophysiologic variations that exist in nature, a 
firm understanding of anatomical variation is para- 
mount to good surgical outcomes. Often, when 
faced with a challenging case, what separates a 
great surgeon from an average surgeon is a confi- 
dence in the given anatomy that allows for in- 
formed actions. In short, anatomical understanding 
is the foundation of sound surgical technique. 
Many of you who read this book are more than 
reconstructive surgeons. As investigators, the mas- 
tery of three-dimensional anatomy provides a 
framework for understanding the complex patho- 
physiology of pelvic floor dysfunction. This in 
turn provides insight that allows us to teach female 
pelvic medicine and surgery in a meaningful way. 


General Considerations 


There are a number of factors that make the study 
of pelvic anatomy particularly challenging. These 
include gender differences, physical constraints 
due to a surrounding bony pelvis, and challenging 
three-dimensional relationships. In this context it 
is wise to begin our tour of the pelvic anatomy by 
reviewing some underlying principles. First, all of 
the pelvic viscera, including the uterus, function 
primarily as storage units with a secondary role of 
the timely release of the stored material. The func- 
tion of the pelvic organs places certain constraints 
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on their physical form. Towards achieving these 
constraints, the pelvic viscera uniformly comprise 
a hollow viscus capable of significant distention, 
as well as a sophisticated closure mechanism. 
Moreover, the mouth or opening of the viscus is 
generally well anchored with a three-dimensional 
tether, while the distensible body of the viscus is 
relatively mobile to facilitate the increased volume 
of distention. 


ANATOMY OF SUPPORT 
Bony Pelvis 


In considering the functions of the bony pelvis, the 
skeletal roles, provision of a supportive base for 
the osseous framework surrounding the viscera of 
the thorax, and a stable point of articulation for the 
lower extremities, should not overshadow the im- 
portant functions that the bony pelvis provides for 
the pelvic viscera. These roles become apparent 
when considering experiments of nature, and phe- 
notypic variation that can have a negative impact 
on pelvic floor function. 

The skeletal anomalies associated with bladder 
exstrophy offer a dramatic example. Affected 
women have a wide transverse inlet, shortened an- 
terior posterior pelvic diameter, and absent sym- 
physis pubis. These variations have such an impact 
on support that nearly 100% of affected women 
develop pelvic organ prolapse (1). Less severe ver- 
sions of the skeletal anomalies found in bladder 
exstrophy are associated with the development of 
pelvic floor disorders in women without congeni- 
tal anomalies. Two matched case-control studies 
showed that women with prolapse and other pelvic 
floor disorders, when compared to controls, have 
wider transverse inlets and narrower anterior— 
posterior diameters (2,3). Even subtle variations in 


3 


4 SECTION! e Normal Pelvic Floor and Outcome Assessment 


the orientation of the bony pelvis appear to affect 
function. Loss of lumbar lordosis that results in a 
less vertically oriented pelvic inlet, for example, is 
also associated with pelvic organ prolapse (4,5). 
These morphologic variations may provide a 
larger hiatus for abdominal pressure transmission. 
Alternatively, these skeletal variations may predis- 
pose women to maternal soft-tissue injury during 
parturition (2). Recognizing the impact of these 
morphological variations highlights the central 
function of the bony pelvis in pelvic support, 
namely serving as points of attachment for the 
pelvic floor musculature and connective tissue 
supports. 

The coxal or innominate bones, commonly 
known as the hip bones, articulate posteriorly with 
the sacrum at the sacroiliac joints and anteriorly 
with each other at the pubic symphysis. De- 
velopmentally, the coxal bone forms as a fusion of 
three constituent bones: the ilium superiorly, the 
ischium inferiorly and posteriorly, and the pubic 
bone inferiorly and anteriorly. These smaller bones 
fuse to create the acetabulum and articulate with 
the paired coxal bone at the pubic symphysis. 

Taken together, the coxal bones and sacrum 
create an angulated cylinder, or stove pipe cavity. 
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The superior portion is the inlet to the true pelvis, 
circumscribed by the linea terminalis. It is de- 
scribed by the posterior pubic symphysis, the inner 
aspects of the superior pubic rami, also known as 
the arcuate line of the ilium, as well as the alar por- 
tions and promontory of the sacrum. In the stand- 
ing female, this inlet lies in a plane 60 to 65 de- 
grees from the horizontal plane. This pelvic 
orientation places the anterior iliac spines and 
pubic tubercule (the anterior edge of the symph- 
ysis pubis) in the same vertical plane. Similarly, 
the anterior border of the greater sciatic foramen is 
almost vertical in this orientation (Fig. 1.1). 

The pelvic outlet is diamond-shaped, with the 
apices defined by bony landmarks—the symphysis 
pubis anteriorly, the ischial tuberosities laterally, 
and the tip of the coccyx posteriorly. The diamond 
can be further dissected into two triangles, with the 
anterior triangle defined by the symphysis and two 
tuberosities and the posterior triangle defined by 
the coccyx and two tuberosities (Fig. 1.2). 

These triangles lie in different planes. In the 
standing position, the anterior triangle is horizon- 
tal, while the posterior triangle is angled posteri- 
orly at approximately 130 degrees. The anterior 
triangle provides the exit point for the bladder and 
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FIGURE 1.1 ® The bony pelvis and ligaments in sagittal cross-section oriented in anatomical standing 
position. The anterior iliac spines and pubic tubercle are in the same vertical plane. (From Netter FH. Atlas 
of human anatomy. East Hanover, NJ: Novartis, 1997, Plate 330. Copyright © 1997 Icon Learning Systems, 
LLC. A subsidiary of MediMedia, USA, Inc. All rights reserved.) 
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FIGURE 1.2 @ Oblique view of the perineum. Note the diamond shape of the pelvic outlet defined by 
the symphysis pubis anteriorly, the ischial tuberosities laterally, and the tip of the coccyx posteriorly. The 
anterior triangle and the posterior triangle that make the diamond lie in different planes. (Reproduced 


with permission of the artist, Lianne Krueger-Sullivan.) 


urethra and is called the urogenital triangle. 
Similarly, the posterior triangle is the exit point for 
the anus and is called the anal triangle. The lateral 
edges of the anteior triangle are the ischiopubic 
rami, while the lateral edges of the posterior trian- 
gle are the sacrotuberous ligaments (see Fig. 1.1). 
The sacrotuberous ligaments travel medially and 
superiorly from the ischial tuberosities to the lat- 
eral and posterior aspects of the lower half of the 
sacrum. These ligaments form the posterior border 
of the pelvic outlet and perineum. 


Ischial Spine 


The anterior border of the greater sciatic foramen 
ends in a blunt projection pointing medially, called 
the ischial spine. In the standing pelvis, the ischial 
spine is about 2 to 3 cm above the level of the 
pubic crest. This orientation provides an almost 
horizontal relationship between the posterior as- 
pect of the pubic bone and ischial spine. The 
sacrospinous ligament travels medially and poste- 
riorly from the ischial spine to the lateral and ante- 
rior aspects of the lower portion of the sacrum and 
the coccyx. Lying superior to the sacrotuberous 
ligament, this ligament transects the greater sciatic 
notch, creating the greater and lesser sciatic fora- 
men (see Fig. 1.1). 

The greater and lesser sciatic foramen, as well 
as the obturator foramen, serve as conduits for 
muscles, vasculature, and nerves that enter and 
exit the true pelvis. Knowledge of these structures’ 


spatial relationships helps to avoid surgical in- 
juries. Because the ischial spine is easily palpated, 
it serves as an excellent surgical reference point, 
and consequently, a surgeon is well served by a 
three-dimensional understanding of the anatomy 
surrounding the ischial spine (Fig. 1.3). This in- 
valuable landmark indicates the normal axis of the 
vagina, as the arcus tendineus fascia pelvis ends at 
the spine. The pelvic ureter leaves the sidewall | to 
2 cm from the spine to pass medially on the pubo- 
cervical fascia before entering the inferior bladder 
wall. The pudendal nerve and vessels exit the 
pelvis through the greater sciatic foramen only to 
course beneath the ischial spine and sacrospinous 
ligament before re-entering the lesser sciatic fora- 
men. The ischial spine is consistently found be- 
neath the intermediate portion of the uterosacral 
ligament, although its location with respect to the 
anterior and posterior edges is variable (6). 


Obturator Foramen 


Recent surgical advances have utilized the obtura- 
tor membrane and surrounding muscles to anchor 
implanted grafts. For many pelvic surgeons, this 
surgical approach is unfamiliar, necessitating the 
acquisition of new anatomical knowledge of the 
obturator compartment. 

The obturator foramen is a large oval window 
bounded by the pubic ramus and ischium. The ob- 
turator membrane covers this opening. The obtura- 
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FIGURE 1.3 @ (A) Sagittal view of the pelvic sidewall illustrating the relationships of the surface 
anatomy to the ischial spine. (B) The uterosacral ligament has been dissected medially to reveal the under- 
lying structures. The ischial spine lies at the end of the visible sacrospinous ligament. (Reproduced with 


permission of the artist, Lianne Krueger-Sullivan.) 


tor internus muscle originates from the entire bony 
margin of the obturator foramen on the pelvic side 
of the obturator membrane. This broad origin al- 
lows the muscle to compose most of the lateral 
pelvic sidewall. The tendon of the obturator inter- 


nus muscle exits the lesser sciatic foramen on its 
way to insert onto the greater trochanter, providing 
for external rotation of the femur. Anteriorly and 
lateral to the edge of the obturator foramen is a 
groove in the body of the pubic bone. The obtura- 
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tor membrane’s attachment here creates the obtu- 
rator canal, through which pass the obturator ves- 
sels and nerve as they course anteriorly from the 
posterior aspect of the pelvic sidewall. 

The obturator compartment lies on the outside 
of the obturator membrane. The adductor mus- 
cles of the lower extremity find their origin in 
this region. With the patient in the lithotomy po- 
sition the adductor muscles originate on the is- 
chiopubic ramus and course along the inner as- 
pect of the thigh. Most superficial, from anterior 
to posterior, are the adductor longus, gracilis, and 
adductor magnus. Deep to these muscles are the 
adductor brevis anteriorly and the obturator ex- 
ternus posteriorly (Fig. 1.4). The adductor mus- 
cles are innervated by the obturator nerve, which 
emerges from the obturator canal between the ad- 
ductor longus and adductor brevis, and beneath 
the gracilis. The nerve then bifurcates into ante- 
rior and posterior divisions. Some authors have 
described a similar course for the branches of the 
obturator artery, although recent cadaver work 
from Whiteside suggests variable courses for 
these branches (7). Regardless, the medial aspect 
of the obturator foramen is relatively safe be- 
tween the level of the clitoris anteriorly and the 
anus posteriorly. 
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Pelvic Floor Musculature 


Within the bony pelvis is a basin open at the pelvic 
inlet but closed beneath, except for the levator hia- 
tus, by a muscular lining composed of the pelvic 
musculature. Anteriorly, this group of skeletal 
muscles includes the obturator internus muscles, 
which originate on the pubic ramus lateral to the 
symphysis pubis and cross over the inner aspect of 
the obturator membrane. Posteriorly, the piri- 
formis muscles originate from the anterior and lat- 
eral aspects of the sacrum in its middle to upper 
portion. They then course laterally through the 
greater sciatic foramen to insert on the greater 
trochanter beside the obturator internus tendon. 
Inferiorly, the pelvic diaphragm, a group of paired 
muscles that include the levator ani and coccygeus 
muscles, creates the pelvic floor (Fig. 1.5). 

The levator ani muscles are subdivided, from 
medial to lateral, into the puborectalis, pubococ- 
cygeus, and iliococcygeus muscles. The puborec- 
talis and pubococcygeus muscles originate from 
the inner aspect of the pubic rami on either side of 
the midline at the level of the pubic symphysis. 
The muscle fibers pass laterally to the vagina and 
rectum, creating a U-shaped sling surrounding the 
genital hiatus medially. The muscle fibers of the il- 


Yr h Adductor 
4 brevis 


Obturator 
externus 


Obturator 
internus 


FIGURE 1.4 @® Muscles of the obturator compartment. The superficial muscles are illustrated on the left. 
On the right, the superficial muscles have been made transparent to allow depiction of the deeper muscles. 
(From Barber MD. Contemporary views on female pelvic anatomy. Cleveland Clin J Med 2005;72:S3-11, with 


permission.) 
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iococcygeus muscles pass laterally to the pubococ- 
cygeus muscles, fanning out to create the pelvic 
floor posteriorly and laterally. 

The iliococcygeus muscles are unique in their 
origin from a curvilinear thickening of the parietal 
fascia overlying the obturator internus muscle 
known as the arcus tendineus levator ani or muscle 
white line (see Fig. 1.5). This tendinous muscle ori- 
gin runs on top of the parietal surface of the obtu- 
rator internus muscle, from the posterior symphysis 
pubis to the ischial spines. The iliococcygeus mus- 
cles insert on the lower aspect of the lateral sacrum. 

The muscles of the pelvic diaphragm are com- 
posed of a unique type of striated muscle that con- 
tains a majority of type I (slow twitch) muscle fibers 
that maintain a constant resting tone over time. Each 
muscle group also contains a smaller proportion of 
type II (fast twitch) fibers, permitting them to respond 
quickly during sudden increases in intra-abdominal 
pressures (8). Contraction of the pelvic diaphragm 
closes the genital hiatus and provides a horizontal le- 
vator plate on which the pelvic viscera lie. 


Orientation of the Pelvic Viscera 


The urethra, lower vagina, and anus all exit the 
pelvic outlet via the levator hiatus. The puborec- 
talis and pubococcygeus muscles bound this mus- 
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cular opening in the pelvic floor. The constant rest- 
ing tone of the puborectalis and pubococcygeus not 
only closes the genital hiatus but also pulls the distal 
vagina and anorectal junction toward the pubic sym- 
physis, creating a near-right angle between the anal 
and rectal canals. This angle is referred to as the 
anorectal angle. The posterior deflection is also pres- 
ent in the urethra and vagina. The acuity of the angle 
results from the opposing forces of the baseline con- 
traction of the pelvic diaphragm, actively pulling an- 
teriorly, countered by the passive force of the poste- 
rior connective tissue attachments, which maintain 
the upper portion of the pelvic viscera deflected pos- 
teriorly. This results in consistent anatomical rela- 
tionships between the vaginal apex, the ischial 
spines, and the sacrum in women with normal sup- 
port. A recent study defined these relationships 
based on magnetic resonance imaging of the pelvis 
in nulliparous adult females who had a normal gyne- 
cologic examination. In the standing female patient, 
the bladder, the upper two thirds of the vagina, and 
the rectum lie in a horizontal axis over the muscular 
levator plate (9). As the vaginal canal courses past 
the ischial spines toward the sacrum, the posterior 
fornix or vaginal apex normally lies anterior to S2, 
about 4 to 5 cm medial, 1 to 2 cm anterior, and 1 
to 2 cm superior (cranial) to the ischial spines (10) 
(Fig. 1.6). 
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FIGURE 1.5 @ Muscles of the pelvic floor. (From Netter FH. Atlas of human 
anatomy. East Hanover, NJ: Novartis, 1997, Plate 333. Copyright © 1997 Icon 
Learning Systems, LLC. A subsidiary of MediMedia, USA, Inc. All rights reserved.) 
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FIGURE 1.6 @ Orientation and connective tissue support of the vagina. (From Retzky SS, 
Rogers RM. Urinary incontinence in women. In: Clinical symposia. Summit, NJ: Ciba-Geigy Corp, 
1995;47(3), adapted from Plate 3, p. 7. Copyright © 1995 Icon Learning Systems, LLC. A subsidiary 


of MediMedia, USA, Inc. All rights reserved.) 


Connective Tissue Support 


The connective tissue support of the pelvis arises 
from both the parietal fascia covering the pelvic 
musculature and the visceral fascia investing the 
pelvic viscera. The visceral fascia surrounds and 
mechanically supports the pelvic viscera as well as 
enveloping the supplying vasculature, nerves, and 
lymph channels. This visceral web runs from the 
pelvic brim along the upper sidewalls and back 
wall of the pelvis to the anatomic level of the is- 
chial spine, where the network then proceeds hor- 
izontally (in the standing patient) to the obturator 
internus muscles laterally, and the pubic bones and 
perineal body inferiorly. This support network is 
continuous and interdependent within the three- 
dimensional muscular pelvic basin. Importantly, 
these visceral connective tissues vary in composi- 
tion, thickness, strength, and elasticity, depending 
on the mechanical and physiologic support re- 
quirements in each particular location within the 
network. 

The parietal fascia covering the pelvic muscula- 
ture is a mechanically dense matrix of connective 
tissue consisting predominantly of collagen fibers 


coalescing into thick bundles that are then inter- 
woven into a strong, three-dimensional sheet (11). 
The vascular supply is limited, and active fibro- 
blasts are few in number within this dense connec- 
tive tissue. In contrast, visceral fascia, also referred 
to as the endopelvic fascia, is a loose, three-dimen- 
sional meshwork of collagen, elastin, and smooth 
muscle with a richer vascular supply. The term fas- 
cia is ambiguous as this fibromuscular tissue layer 
lacks the dense collagen usually associated with the 
term, but it includes a soft ground substance with 
different connective tissue cells, including fibro- 
blasts, smooth muscle cells, and elastin in addition 
to type III collagen, all loosely arrayed to create an 
elastic fibromuscular layer (11). This meshwork 
surrounds and peripherally supports the viscera in 
both the abdominal and pelvic cavities. It is flexi- 
ble and elastic within limits, as this visceral con- 
nective tissue mechanically stretches within limits, 
but beyond these limits, it breaks. 

The endopelvic fascia serves two important 
roles. The first is the provision of flexible conduits 
and physical supports for the vasculature, visceral 
nerves, and lymph tissue that service the viscera. 
The visceral fascial capsules envelop the bladder, 
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urethra, cervix, vagina, rectum, and anal canal 
(12). They are intimately attached to the surround- 
ing smooth muscle coat of each viscus. Within 
these capsules are the vasculature, visceral nerves, 
lymph nodes and channels, and adipose tissue 
(areolar tissue). The fascial covering of each hol- 
low viscus provides support during storage, disten- 
tion, and evacuation. 

The second role of the visceral fascia is to sus- 
pend the viscera mechanically over the pelvic 
floor. The horizontal orientation of the pelvic vis- 
cera over the pelvic diaphragm creates a flap-valve 
mechanism that prevents prolapse of the pelvic 
viscera through the genital hiatus. Increased intra- 
abdominal pressure, such as with Valsalva strain- 
ing, generates force perpendicular to the longitudi- 
nal axis of the vagina and pelvic viscera, 
compressing these organs against the simultane- 
ously contracting levator plate. 

While the connective tissue support of the 
pelvis provides a seamless system of meshwork 
support for the pelvic viscera, the system is more 
easily comprehended when broken up into con- 
stituent parts. DeLancey introduced the concept of 
dividing the connective tissue support in the pelvis 
into three levels, with levels I, II, and III represent- 
ing apical, middle, and distal vaginal support, re- 
spectively (13) (Fig. 1.7). Level I support of the 
paracolpium and parametrium is provided by the 
cardinal and uterosacral ligaments, which suspend 
the vaginal vault. Level II is the support of the 
midvagina, produced by the lateral attachments of 


the anterior and posterior endopelvic fascia to the 
pelvic sidewalls. Level III support results from the 
fusion of these same sheets with the pubic sym- 
physis anteriorly and perineal body posteriorly. 
Although assigning these levels artificially divides 
what is actually a continuum of connective tissue 
in the pelvis, the levels can provide a useful 
anatomical tool to understand normal support and 
loss of support at different levels. 

The origin of the uterosacral ligament is fanlike 
at the sacrum, narrowing to its smallest width just 
proximal to the cervix. Although some texts report 
the uterosacral ligament to have its origin only from 
S2-4, anatomical investigations show the uterosacral 
ligament to be attached broadly to S1, S2, and S3 
and variably to S4, with additional attachments to 
the sacral periosteum and sacrospinous ligament 
(6,14). This broader attachment disperses the sus- 
pensory forces acting on the uterosacral ligament 
(see Fig. 1.3A). 

Campbell identified three distinct histological 
regions of the uterosacral ligament (14). The supe- 
rior third, which attaches to the sacrum, is com- 
posed of loose strands of connective tissue and in- 
termingled fat, with few vessels, nerves, or 
lymphatics. The intermediate portion has denser 
connective tissue with a few scattered smooth 
muscle fibers, nerve elements, and blood vessels. 
At the cervical attachment, the uterosacral liga- 
ment coalesces into closely packed bundles of 
smooth muscle with abundant medium-sized and 
small blood vessels and nerve bundles. The 


Levator ani 


FIGURE 1.7  @ Levels of pelvic support. 
(From DeLancey JOL. Anatomic aspects of 
vaginal eversion after hysterectomy. Am J 
Obstet Gynecol 1992;166:1719, with per- 
mission.) 
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uterosacral ligament is, therefore, densest where it 
inserts into the paracervical ring. However, the 
distal uterosacral ligament attachments to the 
cervix also extend down the posterior lateral as- 
pects of the vagina (6,14). Together these attach- 
ments draw the cervix posteriorly towards the hol- 
low of the sacrum (10) (see Fig. 1.6). 

This direction is balanced by the lateral tension 
of the cardinal ligaments. The fan-shaped cardinal 
ligament creates a sheath that envelops the uterine 
artery and vein, fusing with the paracervical ring 
medially. The internal iliac artery courses along 
this border and helps to establish the cardinal liga- 
ment sheath. The fibers of the uterosacral and car- 
dinal ligaments intermingle at the cervical portion 
to create a smaller, fanlike insertion with fibers ex- 
tending anteriorly above the internal cervical os 
and posteriorly down onto the proximal third of the 
vagina. Together the cardinal and uterosacral liga- 
ments create the paracervical ring of connective tis- 
sue surrounding the cervix at the vaginal apex. This 
is also the attachment for the endopelvic fascia of 
the anterior and posterior vaginal walls. The cervix, 
with its surrounding paracervical ring, therefore, 
acts like the hub of a wheel for the connective tis- 
sue support of the vagina (see Fig. 1.6). 

There are two prominent lateral connective tis- 
sue structures that play a key role in both muscu- 
lar and connective tissue support of the pelvis: the 
arcus tendineus levator ani and the arcus tendineus 
fascia pelvis. Arising as condensations of the pari- 
etal fascia of the obturator internus and levator ani 
muscles, these dense aggregations of connective 
tissue contain more organized fibrous collagen 
than the visceral or endopelvic fascia (15). As pre- 
viously discussed, the arcus tendineus levator ani 
provides the anchorage for the origin of the levator 
ani muscles, the iliococcygeus and pubococcygeus 
muscles. Anteriorly, the arcus tendineus levator ani 
inserts at the pubic rami and then crosses over the 
obturator internus muscle to insert posteriorly at 
the ischial spine (Fig. 1.8). 

The arcus tendineus fascia pelvis is a condensa- 
tion of the parietal fascia of the obturator internus 
muscle and the visceral fascia enveloping the ante- 
rior and posterior vagina. The arcus tendineus fas- 
cia pelvis is medial to and runs nearly parallel to 
the arcus tendineus levator ani. It inserts at the an- 
terior pubic rami, adjacent to the pubic symphysis 
and slightly anterior to the arcus tendineus levator 
ani. Posteriorly, the arcus tendineus fascia pelvis 
joins with the arcus tendineus levator ani to insert 
at or just above the ischial spine (see Fig. 1.8). The 
arcus tendineus fascia pelvis provides the lateral 
anchoring sites for the anterior vaginal wall and 
posterior vaginal wall. 


Anteriorly, the fibromuscular layer of the ante- 
rior vaginal wall, known as the pubocervical fascia, 
bridges the two arcus tendineus fascia pelvi, pro- 
viding support for the bladder and urethra. The fi- 
bromuscular layer of the posterior vaginal wall is 
also known as Denonvilliers’ fascia or the recto- 
vaginal septum. It arises from fusion of the two 
walls of the embryological peritoneal cul-de-sac 
(16). This creates a fibromuscular sheet that spans 
the posterior vaginal wall and coalesces with sur- 
rounding structures. Recent histological work 
demonstrates that this layer is synonymous with the 
vaginal muscularis of the posterior vaginal wall 
(17). Superiorly it thins out centrally and attaches 
to the cervix and the cardinal uterosacral support of 
the vaginal apex. Laterally the rectovaginal fascia 
attaches to the pelvic sidewall (18). In the upper 
vagina the lateral attachment coalesces with the lat- 
eral support of the anterior vaginal wall at the arcus 
tendineus fascia pelvis. The lower half of the recto- 
vaginal fascia fuses with the aponeurosis of the le- 
vator ani muscle along a line referred to as the 
arcus tendineus fascia rectovaginalis (18) (Fig. 
1.9). It converges with the arcus tendineus fasciae 
pelvis at a point approximately midway between 
the pubic symphysis and the ischial spine to form a 
Y configuration on the sidewall of the pelvis. The 
point of convergence of the two lines is at the point 
along the tube of the vagina where the pelvic floor 
becomes wider than the vagina. Superior to this 
point the fascia endopelvina bridges the gap be- 
tween the vaginal tube and the pelvic sidewall (12) 
(Fig. 1.10). This web of connective tissue coalesces 
with the fascia of the obturator internus muscle to 
create the arcus tendineus fascia pelvis, as well as 
with extensions of the uterosacral ligaments. The 
fascia endopelvina in the upper vagina, and sepa- 
rate attachments of the pubocervical fascia and rec- 
tovaginal septum posteriorly, result in different 
cross-sections of the vagina at different levels. The 
anatomical attachments are reflected on coronal 
magnetic resonance imaging (MRI) images that 
show a characteristic H shape to the vaginal lumen 
distally, as compared with an oval shape superiorly. 


Urethral Support 


Distally, the pubocervical fascia has fascial and 
muscular attachments that provide passive and ac- 
tive support of the distal third of the urethra. This 
is the only portion of the urethra that is fixed to the 
pubic bone. The passive support sometimes re- 
ferred to as a hammock of support (19) results 
from a connective tissue bridging of the pubocer- 
vical fascia and its distal lateral attachments, often 
termed pubourethral ligaments (Fig. 1.11). The 
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FIGURE 1.8 @  Endopelvic fascial sheaths and pelvic musculature. Note the arcus tendineus levaotor ani 
or tendinous arch of the levator ani muscle and the arcus tendineus fascia pelvis or tendinous arch of the 
pelvic fascia. (From Netter FH. Atlas of human anatomy. East Hanover, NJ: Novartis, 1997, Plate 341. 
Copyright © 1997 Icon Learning Systems, LLC. A subsidiary of MediMedia, USA, Inc. All rights reserved.) 


active support results from the attachment to the 
arcus tendineus levator ani. A separate structure, 
the pubovesical “ligament” or muscle, composed 
of smooth muscle, extends from the detrusor mus- 
cle to the arcus tendineus fascia pelvis and pubic 
bone (Fig. 1.12). The pubovesical ligament is dis- 
tinct from the urethral supports and is an extension 
of the smooth muscle of the detrusor of the blad- 


der. It may assist in opening the bladder neck dur- 
ing micturition (20). 


Perineum 


At its most inferior portion, the rectovaginal sep- 
tum fuses with the perineal body. The perineal 
body is a pyramidal structure located between the 
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FIGURE 1.9 @ Lateral attachments of the endopelvic fascia to the pelvic sidewall, demonstrating the 
arcus tendineus fascia rectovaginalis. (Reproduced with permission of the artist, Lianne Krueger-Sullivan.) 


vaginal introitus and anus with the base of the 
pyramid on the perineum (see Fig. 1.2). Much like 
the hub of a wheel, it is a confluence of the per- 
ineal membrane (composed of the bulbocaver- 
nosus muscles, superficial transverse perineal 
muscles, and investing fascia), a portion of the le- 
vator ani muscles, the external anal sphincter, and 
the rectovaginal fascia. Through its attachment to 


Mg 


the cardinal and uterosacral ligaments the recto- 
vaginal septum stabilizes the perineal body, which 
is essentially suspended from the sacrum. The per- 
ineal body is further stabilized through the lateral 
attachments of the perineal membrane to the is- 
chiopubic rami (21). 

The perineal membrane is a sheet of connective 
tissue consisting primarily of fibrous connective 


FIGURE 1.10 @ Attachment of rectovaginal septum and arcus tendineus 
fascia pelvis to pelvic sidewall, demonstrating the intervening web of tissue in 
the upper vagina, the fascia endopelvina. RVS, rectovaginal septum; ATFP, arcus 
tendineus fascia pelvis; PCF, pubocervical fascia. (From Leffler KS, Thompson JR, 
Cundiff GW, et al. Attachment of the rectovaginal septum to the pelvic side- 
wall. Am J Obstet Gynecol 2001;185:43, with permission.) 
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FIGURE 1.11 @ The urethral support system seen after the urethra and vagina have been transected 
just below the vesical neck. The arrow represents the force generated by increased abdominal pressure. 
(From DeLancey JOL. Structural support of the urethra as it relates to stress urinary incontinence: the ham- 
mock hypothesis. Am J Obstet Gynecol 1994;170:1713-1720, with permission.) 


tissue that spans the region between the ischiopu- 
bic rami. The perineal membrane was previously 
described as the urogenital diaphragm, and has 
been erroneously depicted as two fascial layers 
sandwiching a transverse layer of muscle. In fact, 
this muscle is an important part of the distal ure- 
thral sphincter discussed later, but does not have a 
cranial fascial covering (22). Between the lateral 
and superior support, there is limited downward 
mobility of the perineal body, which normally lies 
within 2 cm of an imaginary line between the is- 
chial tuberosities (23). 

Importantly, detachments of the rectovaginal 
fascia from the perineal body can compromise the 
support of the perineum, resulting in perineal de- 
scent. Excessive perineal descent was first de- 
scribed in the colorectal literature by Parks and 
Hardcastle in 1966 (24). Since that time multiple 
studies have associated perineal descent with a va- 
riety of defecatory disorders, including constipa- 
tion, solitary rectal ulcer syndrome, rectal pain, 
and fecal incontinence (25-28). Neurophysiologic 


studies have demonstrated that one mechanism for 
fecal incontinence is pudendal neuropathy, due to 
stretching of the pudendal nerve associated with 
perineal descent (29,30). 


Interactions Between Muscular and 
Connective Tissue Support 


It is essential to understand that vaginal support 
arises from interactions between the pelvic muscu- 
lature and connective tissue. DeLancey’s analysis of 
the posterior vaginal wall provides excellent evi- 
dence of this interrelationship (31). Through its at- 
tachments to the lateral rectovaginal fascia and the 
perineal body, the resting tone of the pelvic di- 
aphragm augments the support of the posterior vagi- 
nal wall and perineal body. Moreover, under normal 
conditions the anterior displacement provided by 
the resting tone of the puborectalis muscles brings 
the posterior vaginal wall into direct contact with 
the anterior vaginal wall. With this arrangement, 
pressure applied to the anterior and posterior vagi- 
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FIGURE 1.12 @ Space of Retzius. Pubovesical muscle (PVM) can be seen going from vesical neck (VN) 
to arcus tendineus fasciae pelvis (ATFP) and running over the paraurethral vascular plexus (PVP). ATLA, 
arcus tendineus levator ani; B, bladder; IS, ischial spine; LA, levator ani muscles; OIM&F, obturator internus 
muscle and fascia; PS, pubic symphysis; U, urethra. (From DeLancey JOL. Pubovesical ligament: a separate 
structure from the urethral supports [pubo-urethral ligaments]. Neurouro/ Urodynam 1989;8:53-61. 
Copyright © 1989 John Wiley & Sons, Inc. Reprinted with permission of Wiley-Liss, Inc., a division of John 


Wiley & Sons, Inc.) 


nal walls is balanced, and the force is carried to the 
levator ani muscles and perineal body. Denervation 
of the pelvic diaphragm results in opening of the 
genital hiatus and separation of the anterior and pos- 
terior vaginal walls. In this circumstance, pressures 
applied to the anterior and posterior vaginal walls 
must be borne by the connective tissue alone. Due 
to its lateral attachments to the levator ani muscles, 
the loss of muscular tone also produces laxity in the 
rectovaginal fascia (see Fig. 1.9) 


Innervation and Vasculature 


Innervation of the levator ani and coccygeus mus- 
cles derives directly from the third and fourth 
sacral motor nerve roots on the superior surface of 
the muscles (32-34). The innervation of the pub- 
orectalis portion of the levator ani muscle is con- 
troversial. While postmortem dissections suggest 
that the puborectalis muscle innervation is via the 
pudendal nerve from the caudal side of the muscle, 
in vivo nerve conduction studies demonstrate di- 
rect innervation via the third and fourth sacral 
nerve roots, from the cephalad side of the muscle 
(35,36). The rest of the pelvic floor musculature 
receives innervation from the ventral roots of the 


second, third, and fourth sacral nerve roots via the 
pudendal nerve. For example, the inferior rectal 
(hemorrhoidal) branches of the pudendal nerve in- 
nervate the external anal sphincter and the perineal 
branches innervate the striated urogenital sphinc- 
ter muscle. Autonomic innervation of the pelvic 
viscera is complex. The internal anal sphincter re- 
ceives parasympathetic innervation from the first, 
second, and third sacral nerve roots via the pelvic 
plexus (37). Sympathetic innervation is carried via 
the hypogastric nerves, derived from L5 (Fig. 
1.13). The hypogastric nerves split at variable dis- 
tances to the left of the sacral promontory. The in- 
ferior hypogastric plexus lies in the cardinal liga- 
ment inferior to the point where the uterine branch 
of the iliac artery crosses the distal ureter (Fig. 
1.14). By blocking the external anal sphincter in- 
nervation with a bilateral pudendal block, 
Frenckner and Euler found that 85% of the resting 
tone of the anus is due to internal anal sphincter 
tone (38). Burleigh provides an excellent summary 
of conflicting information that exists regarding the 
sympathetic and parasympathetic innervation of 
the internal anal sphincter (39). Excitation of the 
sympathetic nervous system usually inhibits the 
smooth muscle along the gastrointestinal tract, 
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FIGURE 1.13 @® Superior hypogastric plexus with the peritoneum, endopelvic fas- 
cia, and veins removed. The relationship of the right and left hypogastric nerves to the 
uterus, bladder, and rectum is shown. The uterosacral ligament. (Reproduced with per- 
mission of the artist, Alice Meridith Phillips.) 


whereas parasympathetic stimulation usually in- 
creases activity. At the gastrointestinal sphincters, 
however, sympathetic excitation results in contrac- 
tion of smooth muscle and increased tone. 
Increased sphincter tone has been documented by 
stimulation of cut presacral nerves derived from 
the thoracolumbar region of anesthetized women, 
while 50% loss of resting sphincter tone occurs 
with blockade of the sympathetic nervous system 
with a high spinal anesthesia (40,41). In addition, 
sympatholytic agents such as the alpha-receptor 
blocker phentolamine result in decreased tone and 
alpha agonists result in increased tone (39). 
Coordination of urine storage and appropriately 
timed micturition requires an intact and mature 
central nervous system (42). The innervation to the 


urethra and bladder combines sensory, motor, and 
autonomic input to coordinate the detrusor muscle, 
urethral sphincter muscles, and levator ani mus- 
cles. The perineal branch of the pudendal nerve 
provides innervation to the striated urogenital 
sphincter muscle. Like the internal anal sphincter, 
the autonomic innervation to the bladder and ure- 
thra is carried via the pelvic plexus and the hy- 
pogastric nerve. The second, third, and fourth 
sacral roots provide parasympathetic innervation 
via the pelvic plexus, mediating detrusor muscle 
contraction through acetylcholine receptors. The 
hypogastric nerve carries sympathetic nerve roots 
from the thoracic levels 10 through 12 and lumbar 
segments 1 and 2. Beta receptors predominate in 
the bladder detrusor muscle and alpha receptors at 
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FIGURE 1.14 @ Oblique view of the inferior hypogastric plexus of the right hypogas- 
tric nerve showing its relationship to the uterine artery and ureter. (Reproduced with per- 


mission of the artist, Alice Meridith Phillips.) 


the urethral sphincter (43). Sympathetic stimula- 
tion via the hypogastric nerve assists in storage of 
urine, with central nervous system modulation and 
learned inhibition of detrusor contraction. Storage 
of urine is facilitated by beta receptor—mediated 
smooth muscle relaxation at the bladder neck and 
alpha receptor—mediated contraction of the ure- 
thral smooth muscle. 

The majority of the pelvic viscera receive their 
primary blood supply from the branches of the in- 
ternal iliac artery. There is an extensive collateral 
blood flow within the pelvis and much of this 
arises from the ovarian vessels. The ovarian arter- 
ies originate from the anterior abdominal aorta just 
beneath the renal arteries and cephalic to the infe- 
rior mesenteric artery. As they pass inferiorly to- 
ward the pelvis, they course from a medial to lat- 
eral location, crossing the ureter at the level of the 
pelvic brim. At this level they provide branches 


that serve the ureter and fallopian tube. They then 
cross the proximal aspect of the external iliac ves- 
sels lateral to medial, and run medially in the in- 
fundibulopelvic ligament. The left ovarian vein 
drains into the left renal vein, whereas the right 
ovarian vein drains directly into the inferior vena 
cava. 

The common iliac arteries are the terminal 
branches of the aorta. The bifurcation of the aorta 
occurs at approximately the level of L4. After 3 to 
4 cm, the common iliac similarly bifurcates into 
the external and internal iliac arteries. The internal 
iliac artery provides much of the blood supply to 
the pelvic viscera and pelvic floor (Fig. 1.15). 
Although there is some variance in the branching 
pattern, the internal iliac artery generally splits 
into the anterior and posterior divisions. The 
branches of the anterior division include the obtu- 
rator, umbilical, uterine, vaginal, inferior and su- 
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FIGURE 1.15 @ Sagittal view of the branches of the internal iliac artery with the ischium removed. 
(From Netter FH. Atlas of human anatomy. East Hanover, NJ: Novartis, 1997, Plate 373. Copyright © 1997 
Icon Learning Systems, LLC. A subsidiary of MediMedia, USA, Inc. All rights reserved.) 


perior vesical, middle rectal, internal pudendal, 
and inferior gluteal arteries. The posterior division 
branches include the iliolumbar, lateral sacral, and 
superior gluteal arteries. The external iliac artery is 
the principal blood supply to the lower extremities 
but also provides important collateral flow to the 
pelvis. The deep epigastric and deep circumflex 
iliac arteries branch from the external iliac artery 
before it travels under the inguinal ligament and 
into the femoral canal. After passing beneath the 
inguinal ligament, the external iliac artery be- 
comes the femoral artery. 


VISCERAL ANATOMY 
Lower Urinary Tract 


Within the pelvis, the urinary tract includes the 
pelvic ureters, bladder, vesical neck, and urethra. 
Functionally, the lower urinary tract provides stor- 
age and appropriate evacuation. These are the 
functions of the bladder, consisting of the detrusor 
musculature and underlining mucosa, and urethra, 
with a specialized mucosal and vascular lining. 


The vesical neck represents that region of the blad- 
der base where the urethral lumen traverses the 
wall of the bladder. Although the ureters are func- 
tionally part of the upper urinary tract, a firm un- 
derstanding of their course is fundamental to 
pelvic surgery and is, therefore, included. 


Ureters 


The ureters are expansile muscular tubes that 
transmit urine from the kidneys to the bladder. The 
transitional cell epithelium is supported by smooth 
muscle in a circular orientation. The ureters are 
retroperitoneal in location and are enveloped in 
their own endopelvic fascial covering that is 
closely adherent to the peritoneum. Small arteri- 
oles that travel in this adventitial layer provide the 
ureter with its blood supply. 

The ureter exits the medial aspect of the renal 
pelvis, coursing inferiorly and medially over the 
psoas muscles in the retroperitoneal space of the 
upper abdomen. The pelvic ureter is easily identi- 
fied as it traverses the common iliac artery at the 
posterior pelvic brim. From here it follows the 
branches of the internal iliac artery through the 
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pararectal space, and can frequently be seen peri- 
stalsing just beneath the peritoneal lining of the 
pelvic sidewall. In the lateral pelvic sidewall, the 
intrapelvic ureter is in close proximity to the inser- 
tion of the uterosacral ligament at the cervix 
(6,14). At the level of the sacrum, the ureter is ap- 
proximately 4 cm from the anterior margin of the 
uterosacral ligament but converges on its course so 
that it lies less than 1 cm from the anterior margin 
of the uterosacral ligament at the level of the 
cervix (see Fig. 1.3A). Anatomical studies have 
shown a variable fibrous attachment of the ureter 
to the distal uterosacral ligament (6). Under- 
standing this close association between the ureter 
and the uterosacral ligament can prevent injury to 
the ureter during both routine gynecologic and 
urogynecologic surgery. Distal to the uterosacral 
ligament, the ureter passes beneath the uterine ar- 
tery and changes course medially, coursing over 
the pubocervical fascia towards the bladder trigone 
(see Fig. 1.15). 


Bladder 


The bladder is a hollow viscus with the bladder 
wall composed of coarse bundles of smooth mus- 
cle called the detrusor muscle. The mucosal lining 
is a transitional epithelium that rests on a loose 
submucosa. Functionally, the bladder can be fur- 
ther subdivided into the dome and the bladder base 
roughly at the level of the ureteral orifices. The 
bladder wall of the dome is relatively thinnner, 
providing for its easy distensibility, whereas the 
bladder wall of the base has a thicker musculature 
that undergoes less distention during filling. 

The detrusor musculature is a complex matrix 
of coordinated smooth muscle. Separate layers are 
described and are more distinct in the bladder 
base, but are not nearly as well defined as the lay- 
ers of smooth muscle in the gut. The outermost 
layer is primarily longitudinal in orientation. 
Within this outer longitudinal layer is an interme- 
diate layer of oblique and circular fibers, although 
the fiber directions in this portion of the dome are 
less well defined than those in the outer layer. The 
innermost layer is plexiform, creating the pattern 
of trabeculations seen at cystoscopy. 

Within the region of the vesical neck are two 
oppositely oriented U-shaped bands of detrusor 
fibers. The more prominent Heiss’s loop (detrusor 
loop) passes anterior to the internal meatus, with 
the U opening posteriorly. The second loop pro- 
vides the intermediate circular layer of the detrusor 
under the trigone, and opens anteriorly. The ure- 
thral lumen passes through these opposed muscu- 
lar loops, which may provide a sphincteric action 
to close the urethral lumen when the two straps of 


muscle pull in opposite directions (44). There is 
some evidence of a different autonomic innerva- 
tion of this part of the detrusor musculature that 
would permit reciprocal activity of the dome and 
base (45). Together with the urinary trigone, these 
fibers form the thickened musculature described as 
the bladder base. 

Embryologically, the trigone arises separately 
from the bladder dome. The trigonal primordium 
leads to a specialized body of smooth muscle 
comprising the base of the bladder and extending 
down the vesical neck and into the urethra. There 
are three definable portions: the urinary trigone, 
the trigonal ring, and the trigonal plate (46,47). 
The urinary trigone is a triangular body of 
smooth muscle with its apices at the internal uri- 
nary meatus and ureteral orifices. At cystoscopy, 
it appears slightly elevated above the rest of the 
detrusor musculature due to its intimate attach- 
ment to the upper third of the anterior vaginal 
wall. Inferior to the urinary trigone and at the 
level of the internal urinary meatus, the trigonal 
musculature spreads out to encircle the proximal 
urethra, forming the trigonal ring. This ring sur- 
rounds the urethral lumen of the vesical neck. 
Given the location of the trigonal ring within the 
a-adrenergically innervated aspect of the vesical 
neck, it conceivably plays a role in the closure of 
the proximal urethra. Extending below the level 
of the trigonal ring is the trigonal plate, a column 
of trigonal tissue extending along the dorsal as- 
pect of the urethra, between the ends of the stri- 
ated urogenital sphincter. 


Urethra 


The urethra’s archictecture reflects its dual func- 
tions as barrier and conduit, as well as its intimate 
yet independent relationship to the function of the 
bladder. Although only 3 to 4 cm in length, this 
muscular lumen has a complex layered structure. 
The proximal 15% of its longitudinal length lies 
within the muscular wall of the bladder base, 
whereas the distal 20% passes through the perineal 
membrane (48). Between these two ends is the 
sphincteric mechanism. 

The sphincteric mechanism has three compo- 
nents that each provide approximately one third of 
the resting urethral pressure. The striated urogeni- 
tal sphincter is the outermost layer. Different au- 
thors refer to it as the striated circular muscle, stri- 
ated sphincter, or rhabdosphincter. This striated 
muscle surrounds the smooth muscle sphincter, a 
thin circular layer of smooth muscle and inner lon- 
gitudinal layer of smooth muscle. Lastly is the vas- 
cular cushions, lying between the smooth muscle 
and the mucosa of the urethra. This submucosa is 
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unusually rich in its vascular supply and produces 
a hermetic seal (49-51). 

The striated urogenital sphincter is really two 
muscle groups with different but coordinated func- 
tions (Fig. 1.16). The upper sphincteric portion or 
sphincter urethrae has muscle fibers in a circular 
orientation surrounding the upper 40% of the 
lumen just distal to the intramural urethra. This cor- 
responds to what previous authors called the rhab- 
dosphincter (52). The fibers of the sphincter ure- 


thrae do not completely encircle the urethral lumen, 
but insert on the lateral aspects of the trigonal plate 
of the dorsal urethral wall. Fibers in this region do 
not form a complete circle, and the gap between its 
two ends is bridged by the trigonal plate, which 
completes the circle. This does not impair contrac- 
tion as the trigonal plate functions as a tendon, 
bridging the gap between the two muscle ends. 
The second portion of the striated urogenital 
sphincter occupies the distal one third of the ure- 


FIGURE 1.16 @ The striated urogenital sphincter muscle after removal of 
the perineal membrane. (A) Pubic bones intact. (B) Pubic bones removed. AL, 
arcuate pubic ligament; B, bladder; CU, compressor urethrae; IP, ischiopubic 
ramus; IR, ischial ramus; PS, pubic symphysis; SM, smooth muscle; TV, transverse 
vaginae muscle; U, urethra; US, urethral sphincter; UVS, urethrovaginal sphinc- 
ter; V, vaginal orifice; VW, vaginal wall. (From Oelrich TM. The striated urogeni- 
tal sphincter muscle in the female. Anat Rec 1983;205:223-232. Copyright © 
1983 John Wiley & Sons, Inc. Reprinted with permission.) 
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thra (see Fig. 1.16). It consists of two bands of stri- 
ated muscle that arch over the ventral urethra. One 
of these bands interdigitates with the muscular 
wall of the vagina and is called the urethrovaginal 
sphincter muscle. The other band of muscle, called 
the compressor urethrae, originates near the is- 
chiopubic ramus. These two bands differ primarily 
in their lateral projections as both drape over the 
distal ventral urethra. Although their innervation is 
complex, all three portions of the striated urogeni- 
tal sphincter muscle function as a single unit. The 
fibers within this muscle are primarily slow twitch 
muscle, ideal for maintaining constant tone while 
retaining the ability to contract when additional 
occlusive force is needed (8). Contraction of the 
striated urogenital sphincter muscle constricts the 
lumen of the upper portion of the urethra and com- 
presses its ventral wall in the lower one third. 
Given their common derivation from the urogeni- 
tal sinus, the urethra and vagina are intimately re- 
lated structures (50). In fact, they are fused along 
the distal two thirds of the urethra. This connection 
to the endopelvic fascia of the anterior vaginal 
wall means that the support of the urethra depends 
not only on the attachments of the urethra to adja- 
cent structures but also on the connection of the 
vagina and its connection to the muscles and fas- 
ciae of the pelvic wall. 

There are two distinct smooth muscle layers 
within the urethra: the outer layer with a circular 
orientation and the inner with a longitudinal orien- 
tation. The circular muscle of the urethra is less de- 
veloped, but is adjacent to and distal to the trigo- 
nal ring. While contiguous with the detrusor 
muscle, it is not a downward extension of the blad- 
der muscle and actually has a different embryolog- 
ical derivation. The longitudinal muscle that lies 
inside the circular layer is more distinct, with con- 
siderable bulk. It is not continuous with the detru- 
sor musculature but does extend to the level of the 
trigonal ring (49). It probably serves to shorten the 
urethra during micturition. 

The vascular cushions provide a watertight seal 
resulting from the coaptation of urothelium due to 
the vascular plexus in the underlying submucosa. 
While the urothelium of the urethra is a downward 
extension of the transitional epithelium of the 
bladder, it is uniquely hormonally sensitive, 
specifically to estrogens (49,53). Moreover, the 
distal urethra has a stratified squamous epithelium. 
The line of demarcation between these two epithe- 
lia varies depending, in part, on the hormonal sta- 
tus of the individual. It can occur in the 
midurethra, as it does postmenopausally, or may 
extend well up into the bladder during the repro- 
ductive years. 


Within the submucosa are a series of glands 
that empty into the dorsal surface of the urethra 
(54). These glands, while variable in number, are 
concentrated mainly in the lower and middle 
thirds. Cystic dilation of these glands can result in 
a urethral diverticulum. 

The submucosal urethral vasculature is a highly 
organized arteriovenous complex capable of spe- 
cific filling and emptying (49,55,56). Filling of the 
venous plexus has a direct impact on resting ure- 
thral pressure and is responsible for up to one third 
of the resting pressure of the urethra (56). At the 
same time, constriction of the urethral lumen dur- 
ing increased activity of the muscular sphincter 
tends to empty the vascular plexus, as during times 
of increased muscular activity the vasculature 
would be of less importance. 


Continence Mechanism 


While the concept of a “continence mechanism” is 
intellectually satisfying, it can be misleading if it 
creates a simplistic view of the complex interac- 
tions between the muscular and nonmuscular com- 
ponents of the urethral sphincter, and the passive 
and active support provided by the anterior vagina 
wall, which all contribute to urinary continence. 
Reviewing the contributions of the sphincteric 
mechanism and support mechanism will demon- 
strate the coordinated role both play in continence. 

As noted previously, the sphincteric mecha- 
nism arises from an intricate interplay of striated 
muscle, the smooth muscle of the urethra and 
bladder, and the urothelium and submucosal vas- 
cular plexus. The proximal intramural urethra is 
affected by the opposing U-shaped bands of detru- 
sor muscle and the trigonal ring. Below this intra- 
mural region lies the midportion of the urethra that 
extends from 20% to 60% of the total urethral 
length. Here the striated urogenital sphincter mus- 
cle and the circular and longitudinal smooth mus- 
cle act on the urethral lumen, providing a near-cir- 
cumferential closure. More distal to this area but 
above the perineal membrane (from 60% to 80%), 
the compressor urethrae and urethrovaginal 
sphincter portions of the striated urogenital 
sphincter function by compressing the urethral 
lumen against the anterior vaginal wall (see Fig. 
1.16). The importance of the compressor urethrae 
to continence is demonstrated by the occurrence of 
stress urinary incontinence after radical vulvec- 
tomy, when the distal urethra containing the com- 
pressor urethrae and urethrovaginal sphincter is 
excised. The compressor urethrae and urethrovagi- 
nal sphincter also provide the backup continence 
mechanism in 50% of continent women with an 
incompetent vesical neck (57). The distal urethra 
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includes the distal one fifth of the total urethral 
length, ending at the external urinary meatus. It is 
primarily fibrous and functions to aim the urine 
stream almost like a nozzle rather than as part of 
the continence mechanism. 

The intimate relationship between the urethra 
and anterior vaginal wall highlights the impor- 
tance of normal vaginal wall function and support 
to normal urethral function. The muscular and 
connective tissue components of pelvic floor sup- 
port create an environment in which the urethra, 
vesical neck, and bladder can function effectively. 
Loss of urethral support has been implicated in the 
pathophysiology of stress urinary incontinence, al- 
though there is not a one-to-one relationship be- 
tween urethral support and stress continence (see 
Fig. 1.11) (58). In addition, stress incontinence 
also occurs with a poorly functioning vesical neck 
despite normal urethral support (59). Clearly, ure- 
thral support is one but not the only factor in- 
volved in continence. 

The distal two thirds of the dorsal urethra is 
fused to the anterior vaginal wall by the en- 
dopelvic connective tissue so that the support of 
the urethra depends not only on the attachments of 
the urethra to adjacent structures but also on the 
connection of the vagina and periurethral tissues to 
the muscles and fasciae of the pelvic side wall. The 
lateral attachments of the pubocervical fascia pro- 
vide a stable backboard or hammock of support for 
the urethra. The integrity of the attachment in- 
cludes the connective tissue attachment to the 
arcus tendineus fascia pelvis as well as muscular 
attachments to the medial border of the levator ani 
muscle (20). Also embedded within the endopelvic 
connective tissue in this region are the pubovesical 
muscles, which are extensions of the detrusor mus- 
cle (20,60,61). In this configuration, an increase in 
the intra-abdominal pressure compresses the ure- 
thra against the passive support of the pubocervi- 
cal fascia. An insult to the lateral stabilization of 
the pubocervical fascia, therefore, compromises 
the compression of the urethra and can be seen 
clinically as a compromise of the urethral support. 

In addition to the passive support of the urethra 
provided by the pubocervical fasica and its lateral 
attachments, there is evidence of a dynamic sup- 
port as well. In fact, while the distal urethra is 
fixed, fluoroscopic studies suggest that the proxi- 
mal urethra is relatively mobile (62). The fixation 
of the distal portion of the urethra results from at- 
tachments to the pubocervical fascia as well as di- 
rect attachment to the pubic bones via the perineal 
membrane and the lower portions of the striated 
urogenital sphincter. The point of inflection be- 


tween the mobile and immobile portions of the 
urethra has been called the “knee” of the urethra, 
and lies at approximately 50% of urethral length 
(22,48). The mobility of the proximal urethra is 
demonstrated at the onset of micturition, when 
women allow the vesical neck to descend by relax- 
ing the levator ani muscles (63). This voluntary 
muscle action opens the posterior urethrovesical 
angle that is created by the normal resting tone of 
the levator ani muscles (45). This connection of 
the levator ani muscles to the endopelvic fascia 
surrounding the vagina and urethra allows the nor- 
mal resting tone of the levators to maintain the 
retropubic position of the vesical neck (64). When 
the muscle relaxes at the onset of micturition, this 
allows the vesical neck to rotate downward to the 
limit of the elasticity of the fascial attachments. 
Contraction at the end of urination allows the vesi- 
cal neck to resume its normal position. 

The constituent parts of the pelvic floor that in- 
vest the urethra and attach it to its surrounding 
bony and muscular supports are the active con- 
tracting floor that provides a dynamic component 
of the continence mechanism. If the passive trans- 
mission of intra-abdominal pressure to the urethra 
were the only factor involved in continence, pres- 
sures during a cough would be maximal in the 
proximal urethra. Instead, studies reveal that the 
distal urethra, in the region of the compressor ure- 
thrae and urethrovesical sphincter, has the highest 
pressure elevations (65,66). This suggests that 
contraction of these muscles during a cough aug- 
ments urethral pressure in this region. These pres- 
sures frequently exceed intra-abdominal pressure, 
indicating that factors other than abdominal pres- 
sure play a role (67). Moreover, the pressure rise 
precedes the rise in cough pressure, suggesting 
that the pelvic floor muscles are contracting in 
preparation for the cough (67). Kinesthesiologic 
electromyogram recordings of pelvic floor mus- 
cles show a similar reflexive contraction of the le- 
vator ani muscles during a cough. This contraction 
elevates the urethral supports, not only stabilizing 
the supportive hammock against abdominal pres- 
sure but also adding to the forces favoring urethral 
closure during times of increased abdominal pres- 
sure. 

In summary, the continence mechanism is a 
complex interplay of both dynamic and passive 
support and sphincteric function. This suggests 
that the symptom of stress incontinence could re- 
sult from different and at times multiple patho- 
physiologic insults. As a result, stress incontinence 
likely does not result from a single anatomical 
defect. 
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Lower Alimentary Tract 


Rectum 


The rectum serves both as a conduit between the 
sigmoid colon and anus and a reservoir for stool 
prior to defecation. Approximately 12 cm in 
length, it is contiguous with the sigmoid colon at 
the level of S3 and gives way to the anus at the le- 
vator hiatus. The caliber of the rectum is narrowest 
cranially but then widens to form the distensible 
rectal ampulla just above the pelvic floor. 

While a retroperitoneal organ, the distal third of 
the rectum is beneath the level of the peritoneal 
cavity and therefore has no other peritoneal cover- 
ing. The peritoneum does cover the anterior and 
lateral surfaces of the upper third of the rectum and 
the anterior surface of the middle third of the rec- 
tum. The rectum is surrounded by a fascial sheath 
and is loosely attached to the anterior surface of 
the sacrum via lateral and posterior stalks known 
as the lamina propria. This causes the rectum to 
follow the curve of the sacrum and coccyx, curv- 
ing posteriorly in the sagittal plane. Inferiorly it 
passes through a fibrous sheet called Waldeyer’s 
fascia. In the coronal plane, the rectum has a ser- 
pentine morphology, characterized by three con- 
cavities indicated by three flexures that result from 
the transverse rectal folds (see Fig. 1.16). The su- 
perior and inferior transverse rectal folds are on 
the left, while the middle transverse rectal fold is 
on the right. These folds arise from mucous mem- 
brane covering thickened circular smooth muscle 
summarizes prolongations of the taeniae coli, and 
serve to partially close the rectum. 

There are five rectal arteries providing blood 
supply to the rectum (see Fig. 1.15). The superior 
rectal artery is a continuation of the inferior 
mesenteric artery. It crosses the left common iliac 
artery and descends into the pelvis within the sig- 
moid mass colon but then divides into two 
branches that descend on either side of the rectum. 
The more distal blood supply arises from the mid- 
dle rectal arteries, branches of the internal iliac ar- 
teries, and the inferior rectal arteries, which are 
branches of the internal pudendal arteries. 


Anal Canal 


The anal canal is the terminal portion of the large 
intestine. The canal itself is 2.5 to 6 cm in length, 
running from where the rectal ampulla narrows, 
due to the anterior displacement of the puborec- 
talis muscle, to the anal verge. The canal is sur- 
rounded by the puborectalis muscles superiorly 
and the internal and external anal sphincters below 
this (Fig. 1.17). 


The internal anal sphincter is a continuation of 
the circular smooth muscle layer of the rectum (see 
Fig. 1.17). Anal manometric data during pudendal 
nerve block confirm that the internal anal sphinc- 
ter contributes up to 85% of the maximal anal rest- 
ing pressure (68,69). The internal anal sphincter is 
surrounded by the striated external anal sphincter 
muscle, which provides voluntary squeeze tone to 
the sphincter complex. In a study of 17 cadavers, 
DeLancey found the external anal sphincter to 
overlap the internal anal sphincter by an average of 
17 mm, while the external sphincter extended only 
3.7 cm caudal to the internal sphincter (70). 

Classically, the external anal sphincter is de- 
scribed with three components—the deep, superfi- 
cial, and subcutaneous portions—although these 
are not reflected by functional studies of the 
sphincter (71) (see Fig. 1.17). The external anal 
sphincter may contribute up to 60% of the anal 
canal pressure if there is sudden distention of the 
rectum, but it cannot maintain sustained tone (72). 
Haadem and Enck both found that resting and 
squeeze anal pressures decline with aging (73,74). 
Similarly, previous studies of the anatomy of the 
anal sphincter complex have described a narrow 
anterior wall in comparison to the thick posterior 
diameter, including both internal and external com- 
ponents (71,75). Recent studies with MRI depict 
the sphincter complex as cylindrical, with an ante- 
rior length almost equaling the posterior length 
(76,77). The internal anal sphincter contributes 
54% of the anterior width of the anal sphincter 
complex (77). Fenner et al confirmed the cylindri- 
cal shape of the internal anal sphincter by imaging 
10 nulliparous women with MRI (76). They found 
that the anterior and posterior thicknesses of the in- 
ternal anal sphincter were similar. They also identi- 
fied that the manometric high-pressure zone corre- 
sponds to the posterior anal sphincter length and 
that the external anal sphincter has a thicker poste- 
rior wall, especially in the cephalad portion. 

The internal anal sphincter receives its sympa- 
thetic supply from L5, which passes through the 
pelvic plexus via the hypogastric plexus. The 
parasympathetic supply from S2-4 synapses at the 
pelvic plexus, where it joins the sympathetic 
nerves. The internal anal sphincter acts through re- 
flex arcs at the spinal cord without voluntary con- 
trol. The puborectalis (levator ani) is innervated by 
branches of the $2-4 sacral roots and does not re- 
ceive direct innervation from the pudendal nerve. 
The external anal sphincter is innervated bilater- 
ally by the pudendal nerve (S2-4) via Alcock’s 
canal (see Fig. 1.15). The pudendal nerve fibers 
cross over at the level of the spinal cord, allowing 
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FIGURE 1.17 @® Coronal section of the lower rectum and anal sphincters. (From Netter FH. Atlas of 
human anatomy. East Hanover, NJ: Novartis, 1997, Plate 364. Copyright © 1997 Icon Learning Systems, LLC. 
A subsidiary of MediMedia, USA, Inc. All rights reserved.) 


preservation of external anal sphincter function in 
the event of unilateral damage. The rich sensory 
supply from the anal canal travels along the infe- 
rior rectal branch of the pudendal nerve. 


Continence Mechanism 


The key muscles of the continence mechanism are 
the puborectalis, internal anal sphincter, and exter- 


nal anal sphincter. Contraction of the puborectalis 
muscle narrows the genital hiatus, developing the 
nearly 90-degree anorectal angle. The resting tone 
of the puborectalis muscle serves as the primary 
continence mechanism for solid stool, whereas the 
internal anal sphincter and external anal sphincter 
are essential for continence of flatus and liquid 
stool. The internal sphincter maintains the major- 
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ity of resting tone for the sphincter complex 
through autonomic reflex arcs and is essential for 
passive continence. Although the external sphinc- 
ter also maintains constant resting tone, it is ulti- 
mately responsible for preventing fecal urgency 
and stress incontinence associated with sudden in- 
creases in intra-abdominal pressure. This function 
is under both voluntary and involuntary control. 
The anal cushions act as the final anatomic barrier. 
They fill with blood, causing occlusion of the anal 
canal. 


CONCLUSIONS 


Form follows function, and the anatomy of the 
pelvic viscera reflects their function in storage and 
evacuation. As a corollary, injury to the normal 
anatomical arrangements can have a negative im- 
pact on pelvic floor function. A clear understanding 
of the normal visceral anatomy and the supporting 
structures of the pelvic viscera not only helps to 
prevent surgical misadventures but also helps the 
surgeon restore normal pelvic floor function. 
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CHAPTER 2 


Epidemiology of Pelvic Organ 
Prolapse and Urinary 


Incontinence 
Steven E. Swift 


INTRODUCTION 


The epidemiology of urinary incontinence and 
pelvic organ prolapse are often included together 
in the literature; however, these two diseases are 
distinct and separate entities that have only super- 
ficial similarities in their epidemiology. They are 
both common diseases, occurring in 5% to 30% of 
the population, and both can be managed surgi- 
cally, often simultaneously. It has been reported 
that there is an incidence of 2.04 to 2.63 surgical 
procedures to correct prolapse or genuine stress in- 
continence per 1,000 women-years, with an in- 
creasing incidence as women age, and a lifetime 
risk of undergoing surgery for prolapse or inconti- 
nence of 5% to 11.1% (1,2). One reason these two 
conditions are often lumped together involves the 
role of pelvic floor muscle relaxation in the devel- 
opment of both stress urinary incontinence and 
pelvic organ prolapse. While this is true, it should 
be remembered that only about half of the urinary 
incontinence cases encountered are stress-related, 
and the remaining types of incontinence have little 
to do with pelvic floor muscle relaxation, while all 
of prolapse is related to pelvic floor muscle relax- 
ation and attenuation of ligamentous structures. 


DEFINITIONS 


Another similarity between these two entities in- 
volves the use of condition-specific definitions in 
the literature. Most of the older literature concern- 
ing the epidemiology of pelvic organ prolapse 
used a nonspecific definition that was unique to 
that paper (3). Recent efforts by international or- 
ganizations to standardize a definition of pelvic 


organ prolapse have provided some guidance but 
have not cleared up the situation. The American 
College of Obstetrics and Gynecology (ACOG) 
technical bulletin defines pelvic organ prolapse as 
the protrusion of the pelvic organs into or out of 
the vaginal canal (4). The International Continence 
Society (ICS) defines the absence of prolapse as 
any subject with pelvic organ prolapse quantifica- 
tion system (POPQ) stage 0 support (5). Finally, 
the National Institutes of Health (NIH) defines 
pelvic organ prolapse as (POPQ) stage II, III, and 
IV exams (6). These definitions range from the 
very loose ACOG definition to the very specific 
but different ICS and NIH definitions. Currently 
there is no clinical definition of pelvic organ pro- 
lapse; however, several investigators are suggest- 
ing that prolapse of any vaginal segment beyond 
the hymenal remnants may be the best working 
definition (this includes some POPQ stage II and 
all stage III and IV exams). 

There is less controversy regarding the defini- 
tion of urinary incontinence, but here as well the 
epidemiologic literature is fraught with confusion. 
In this body of literature, while the definitions are 
standard and recognized, they are seldom used 
when querying subjects, and therefore the studies 
reported in the literature often have disparate find- 
ings not due to true population differences but sec- 
ondary to differences in how incontinence is de- 
fined. The ICS has taken the lead in defining 
incontinence through their Standardization of 
Terminology Committee, which publishes a series 
of documents setting the international standards 
for defining lower urinary tract disorders. This 
committee has recently changed the definition of 
urinary incontinence in a subtle manner that will 
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likely influence future studies. The older ICS def- 
inition of urinary incontinence (in place since 
1982) is involuntary loss of urine which is objec- 
tively demonstrable and is a social or hygienic 
problem (7). The new ICS definition of urinary in- 
continence (as of 2002) is the complaint of any in- 
voluntary leakage of urine (8). While these 
changes are subtle, any studies that were based on 
responses using a questionnaire employing the 
older definition may vary from responses using a 
questionnaire using the newer definition. 

Another problem in studying urinary inconti- 
nence is that there are various forms or types of 
urinary incontinence that probably have very dif- 
ferent etiologies. Stress urinary incontinence is 
generally thought to be due to a defective urethral 
sphincter mechanism arising from damage to the 
pudendal nerve and fascia of the pelvis as a result 
of childbirth. Urge urinary incontinence is due to 
uninhibited detrusor contractions that may have a 
subtle or overt neurologic etiology. Mixed inconti- 
nence is a combination of both and may be due to 
multiple factors. These types of incontinence, 
along with rarer forms such as overflow inconti- 
nence and fistulas, cannot be easily distinguished 
based on history and physical examination and 
may require complex urodynamic testing (9). 
Therefore, any epidemiologic study findings based 
solely on responses to a questionnaire would be 
suspect in identifying specific etiologies for the 
various types of incontinence. 

Despite these limitations, the literature in this 
area is growing and we are beginning to under- 
stand and appreciate the epidemiology of these 
disorders. This will eventually allow us to recom- 
mend prevention strategies. A corollary to this de- 
veloping body of epidemiologic literature is the 
development of questionnaires specifically de- 
signed to identify these conditions in large general 
populations (10). These will allow us to perform 
population-based studies and will help settle some 
old controversies based on conflicting reports. 


EPIDEMIOLOGY OF PELVIC ORGAN 
PROLAPSE 


Incidence of Pelvic Organ Support 
Defects 


Determining the difference between normal and 
abnormal pelvic organ prolapse is complicated, 
not only because we lack a validated definition, 
but also because there is a lack of knowledge re- 
garding the distribution of pelvic organ support in 
the normal female population. It can be difficult to 
define something as pathologic without some un- 
derstanding of normal, particularly in the patient 


who is asymptomatic. Therefore, prior to describ- 
ing the etiology of pelvic organ prolapse, a discus- 
sion on the state of our current understanding re- 
garding the distribution of pelvic organ support in 
the female population is in order. 

Several reports have described the distribution 
of pelvic organ support in female populations em- 
ploying the POPQ exam to define the degree of 
pelvic organ support in their subjects (11-14). The 
POPQ is a classification system for documenting 
the degree of pelvic organ support that describes 
five stages (0 through IV), with stage O represent- 
ing excellent support and stage IV representing 
complete vaginal vault eversion or complete uter- 
ine procidentia. This classification system has 
been found to be a reliable and reproducible tool 
for quantifying pelvic organ support (15,16). 
Three of the four large studies to date had similar 
findings, with the majority of subjects examined 
having POPQ stage I or II exams and only 3% to 
9% having stage III and IV exams. The distribu- 
tion of POPQ stages demonstrates a bell curve dis- 
tribution (Fig. 2.1). Two of these studies (11,13) 
represent patients presenting to outpatient gyne- 
cology clinics for annual Pap smears and pelvic 
exams. The other (12) was a true population-based 
study of women living in a Danish city. The one 
outlying study was done on a group of peri- 
menopausal women presenting for a study on soy 
supplements to treat menopausal symptoms (14). 
The drawback to all of these reports is that the 
populations studied may not necessarily be reflec- 
tive of the general female population. However, 
despite being different populations, three of the 
four studies have strikingly similar results, sug- 
gesting that most women will have stage I or II 
exams and that only 3% to 11% will have ad- 
vanced degrees of prolapse. 


Etiology of Pelvic Organ Prolapse 


Increasing parity and advancing age are consis- 
tently identified as risk factors for the development 
of pelvic organ prolapse. Several other factors have 
also been implicated: vaginal versus abdominal de- 
livery of a term infant, antecedent surgery to cor- 
rect prolapse, hysterectomy, congenital defects, 
race, lifestyle, and chronic disease states that in- 
crease intra-abdominal pressure (i.e., chronic con- 
stipation, pulmonary disease, obesity). However, 
here the literature is not as consistent, and the role 
that these factors play is still not fully understood. 


Childbirth 


Vaginal delivery of a term infant has been postu- 
lated to be the most significant contributor to the 
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FIGURE 2.1 @ Percent of subjects in each POPQ stage from four population-based studies. (N, the 


number of subjects examined in each study.) 


subsequent development of pelvic organ prolapse 
(1,2,11-13,17,18). It is postulated that as the fetal 
vertex passes through the vaginal canal, it 
stretches the levator ani muscles and the pudendal 
nerve, leading to damage with permanent neuropa- 
thy and muscle weakness. This damage is felt to be 
ultimately responsible for pelvic organ prolapse 
noted later in life. 

If stretching of the pelvic floor plays a signifi- 
cant role in the development of pelvic organ pro- 
lapse, then larger infants should exacerbate this 
damage, and this should be reflected in the etiol- 
ogy of prolapse. When this was specifically ad- 
dressed, it was reported that there is a 10% in- 
crease in the association of pelvic organ prolapse 
with each 10- to 16-ounce increase in the birth- 
weight of a vaginally delivered infant (13,18). 

Also, it would be expected that the birth route 
would play a role in the subsequent development 
of prolapse. It has been demonstrated that the pu- 
dendal nerve damage caused by vaginal delivery 
can be avoided by cesarean section (19-21). 
However, several recent articles have demon- 
strated conflicting results when evaluating the risk 
of a vaginal over cesarean delivery on the eventual 
development of pelvic organ prolapse (13,22). 
Therefore, it remains unclear whether it is the 
pregnancy or the delivery route that places an indi- 
vidual at risk for prolapse. 


Age 

Another area where the literature is in agreement 
involves the increasing prevalence of pelvic organ 
prolapse in a population as it ages (2,11,12, 
13,17,18,22,23). This is intuitive to the clinician, as 
there are very few patients in their twenties and thir- 
ties with significant pelvic organ prolapse. Figure 


2.2 demonstrates the distribution of pelvic organ 
support as women age. The peak or median POPQ 
stage of support shifts to the right as the population 
described increases in age. It has been shown that 
there is roughly a 30% to 50% increase in the inci- 
dence of pelvic organ prolapse with each 10 years of 
advancing age (13,17,18). This confirms data on the 
incidence of surgically managed pelvic organ pro- 
lapse from several studies that showed a 50% to 
100% increase per decade in the incidence of sur- 
gery to correct pelvic organ prolapse up until age 70, 
where it appears to plateau (2,23). 


Menopause 


The literature is consistent that the risk of pelvic 
organ prolapse increases with advancing age, but 
what role menopause and hormone replacement 
therapy have on pelvic organ prolapse is unknown. 
One study has identified menopausal status as a 
risk factor to develop prolapse (17). However, they 
did not determine which patients were taking hor- 
mone replacement therapy and which were not. In 
other studies, menopausal status and whether or 
not a subject was taking hormone replacement 
therapy were not identified as risk factors for de- 
veloping pelvic organ prolapse (13,18). Therefore, 
it may be that advancing age is more responsible 
for the increased risk of developing pelvic organ 
prolapse than is menopausal status. Currently, the 
role of estrogen in the area of pelvic organ support 
is unclear, but while it may not prevent the devel- 
opment of prolapse it probably does not promote 
its development, and its use in subjects with signif- 
icant pelvic organ support defects should be 
viewed as neutral. Whether or not it can prevent or 
delay the onset of pelvic organ prolapse remains to 
be determined. 


30 SECTIONI e Normal Pelvic Floor and Outcome Assessment 


% Of subjects 


—=— 18:39 
—t— 40-59 


—=— 60+ 


eo BBR BBS 


Kee) 


g 


FIGURE 2.2 @ Percent of subjects with POPQ stage exams by age group. Note how the peak shifts to 


the right with advancing age. 


Previous Surgery to Correct Pelvic Organ 
Support Defects 


This may not be a fair addition to the etiologies of 
pelvic organ prolapse, as these subjects already 
have manifested pelvic organ support defects and 
have the underlying pathologic processes that lead 
to this disease. Recurrence rates for surgical cor- 
rection of pelvic organ prolapse are in the 10% to 
30% range (2,24,25). Therefore, it is not surprising 
that when subjects identified with previous sur- 
gery to correct prolapse are included in studies, 
this is consistently identified as a risk factor. When 
the various risk factors for developing severe 
(POPQ stage 3 and 4) pelvic organ prolapse were 
analyzed, it was determined that previous surgery 
to correct prolapse was the single greatest risk fac- 
tor for the subsequent development of severe pro- 
lapse (18). This appears to be a statement on the 
inadequacies of our current surgical procedures for 
correcting significant pelvic organ prolapse. 


Hysterectomy 


The role of hysterectomy as a cause of subsequent 
development of pelvic organ prolapse is contro- 
versial, with no current consensus. The overall in- 
cidence of severe pelvic organ prolapse following 
hysterectomy has been estimated to be 2 to 3.6 per 
1,000 women-years (26,27). This is similar to the 
rates of surgically corrected pelvic organ prolapse 
and incontinence noted for the general population 
(2.04 to 2.63 per 1,000 women-years) and would 
suggest that there is no excess of pelvic organ pro- 
lapse in subjects with a prior hysterectomy (1,2). 
When the role of hysterectomy was specifically 


addressed, the results are mixed, with some studies 
identifying it as a risk factor for prolapse and oth- 
ers suggesting it is not (1,13,18). The next ques- 
tion regarding hysterectomy is whether the route 
of surgery influences the subsequent development 
of pelvic support defects. The general opinion is 
that the incidence of pelvic support defects is 
greater following a vaginal hysterectomy than an 
abdominal hysterectomy (11,13,26,28). However, 
the rates and degree of prolapse appear similar re- 
gardless of the type of antecedent hysterectomy 
(1,26). While the route of hysterectomy may not 
predict subsequent development of pelvic organ 
prolapse, there is a correlation between subsequent 
prolapse and the initial indication for the hysterec- 
tomy. Pelvic organ prolapse rates as high as 15 per 
1,000 women-years have been noted in patients 
whose indication for hysterectomy was uterine 
prolapse (2). This confirms the above findings of 
an increased risk of pelvic organ prolapse follow- 
ing surgery to correct pelvic support defects and 
may explain some of the data suggesting vaginal 
hysterectomy as a cause of pelvic organ prolapse. 

The disruption of the attachments of the 
uterosacral cardinal ligament complex to the cuff 
is felt to be the cause of posthysterectomy vaginal 
vault prolapse. Most authors feel that paying par- 
ticular attention to reattaching these ligaments to 
the cuff and obliterating the cul-de-sac can reduce 
the incidence of prolapse. There are a few uncon- 
trolled reports that the incidence of enterocele fol- 
lowing a hysterectomy can be reduced by greater 
than 50% if cul-de-sac obliteration is performed at 
the time of hysterectomy (28,29). It would seem 
that if disruption of the attachments of the 
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uterosacral and cardinal ligaments were the main 
reason for subsequent prolapse, then supracervical 
hysterectomies would provide some degree of pro- 
tection. In one case series, an investigator reported 
that in his practice there were 31 cases of eversion 
of the vagina and cervical stump and only 7 cases 
of vaginal eversion of the cuff. This was despite 
the mention that more total abdominal than suprac- 
ervical hysterectomies were performed in that 
practice (30). This suggests that preservation of 
the uterosacral and cardinal ligamentous attach- 
ment to the cervix does not prevent subsequent 
prolapse. 

Prolapse following hysterectomy is controver- 
sial and apparently unrelated to the route of sur- 
gery. It may be related to the indication, with vagi- 
nal vault prolapse occurring most commonly 
following a hysterectomy for prolapse. 


Congenital Defects 


One of the biggest questions concerning the etiol- 
ogy of pelvic organ prolapse is the question of 
which patients are at risk. From the above discus- 
sion, it appears that pudendal neuropathy and 
pelvic floor damage occur with almost all vaginal 
deliveries, yet severe pelvic organ prolapse occurs 
in only about 3% to 11% of the population. 
Therefore, do those patients destined to develop 
prolapse have an underlying congenital defect that 
prevents recovery of their pelvic support mecha- 
nism from the trauma of vaginal delivery, and 
might this also account for prolapse that is occa- 
sionally seen in the nulliparous patient? 

One obvious congenital anomaly that could be 
involved in pelvic support defects is collagen vas- 
cular disease. There is evidence that women with 
pelvic organ prolapse have less total collagen in 
their pubocervical fascia when compared to con- 
trols and that the collagen present is of a weaker 
type than noted in controls with normal support 
(31,32). There is also the observation that subjects 
with pelvic organ prolapse have a greater degree of 
joint hypermobility, suggesting a collagen defect 
(33). Therefore, if pelvic organ prolapse is related 
to collagen defects, then women with congenital 
connective tissue diseases should have a greater 
incidence of prolapse. However, when women 
with Ehlers-Danlos syndrome were evaluated, 
there was no relationship between greater degrees 
of joint mobility and more prominent pelvic organ 
prolapse (34). 

Another congenital defect that is felt to play a 
role in pelvic organ prolapse is spina bifida. While 
this is often quoted as a cause of prolapse, particu- 
larly in the young nulliparous patient, there are 
only a few case reports describing its relationship 


to prolapse, and most of these were in the newborn 
(35,36). In the report by Torpin there was mention 
of a group of adult women with prolapse who had 
a 28% incidence of spina bifida occulta compared 
with a 10% incidence in their control population 
without prolapse (35). While the relationship may 
not be straightforward, in the young nulliparous 
woman with severe prolapse an evaluation to iden- 
tify spina bifida occulta is warranted. 

Is there a congenital predilection for pelvic sup- 
port dysfunction in some subjects that may be re- 
sponsible for the more severe degrees of pelvic 
organ prolapse? Currently this question remains 
unanswered, and no recommendations regarding 
screening or prevention can be made. 


Racial Differences 


One factor that may predict those subjects likely to 
develop pelvic organ prolapse is their genetic 
make-up as reflected in their race. There are a few 
anecdotal reports that certain populations (Asians) 
have a lower incidence of pelvic organ prolapse 
then other racial groups, but these tend to be more 
opinion than fact (37). These reports showed a 
greater collagen content in the fascial supports of 
Asians compared to Caucasian women. The popu- 
lations compared and contrasted were not ade- 
quately described to determine what other influ- 
ences may have explained the results. Also, a 
recent study on the incidence of urinary inconti- 
nence (a condition commonly associated with 
pelvic organ prolapse) in Asian women demon- 
strated similar rates to those published for predom- 
inately Caucasian populations (38). When race 
was specifically addressed in one large population- 
based study, Hispanic race seemed to have the 
greatest risk of developing prolapse (13). While 
this study had adequate representation of 
Caucasian, Blacks, and Hispanics, there were very 
few Asians. The other large studies have not had 
enough racial diversity to comment on this factor. 
There is some evidence that Hispanic females 
are at greater risk of developing prolapse than ei- 
ther Black or Caucasian women. While there may 
be differences in collagen and pelvic anatomy be- 
tween races, how this translates into risk of devel- 
oping pelvic organ prolapse remains speculative. 


Lifestyle 


It is widely believed that women who participate 
in high-impact activities, whether at work or play, 
will have more complications with prolapse and 
associated symptoms than their sedentary counter- 
parts. Heavy lifting at work appears to be related 
to pelvic organ prolapse. In one study, the number 
of prolapse surgeries performed on over 28,000 
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nursing assistants demonstrated a 60% increase 
over the general population (39). It was felt this 
was secondary to their work-related duties. In sev- 
eral studies women who reported their occupation 
as laborer or housewife demonstrated a greater risk 
of pelvic organ prolapse, suggesting that work-re- 
lated physical stressors may indeed be an etiology 
for pelvic organ prolapse (13,40,41). 


Chronic Disease 


Chronic illnesses that result in constant stress and 
strain on the pelvic floor are often quoted as a sig- 
nificant predisposing condition for pelvic organ 
prolapse (1,42). Conditions such as chronic ob- 
structive pulmonary disease or chronic cough, 
chronic constipation, and obesity are the diseases 
most often implicated, but there is little data in the 
literature to substantiate these statements. 

There are two studies that describe an associa- 
tion between chronic constipation and pelvic 
organ prolapse (43,44). In one study 61% of sub- 
jects with uterovaginal prolapse reported straining 
with stool as young adults prior to the onset of the 
prolapse. In a control group only 4% reported 
straining with stool as young women (43). In the 
other study there was an association between 
straining at stool and anterior vaginal wall pro- 
lapse (36). 

It is felt that increasing weight places greater 
pressure on the abdominal cavity, displacing the 
pelvic organs out through the urogenital hiatus. 
Increasing BMI has demonstrated increased risk 
for prolapse, with a 2.5-fold increase for subjects 
with a BMI greater than 25 when compared to sub- 
jects with a BMI less than 25 (13). However, this 
finding is not consistent, and another study found 
no association between increasing weight and pro- 
lapse (23). 

Diabetes mellitus is a disease that is associated 
with poor wound healing and therefore has been 
mentioned as a factor in the development of pelvic 
organ prolapse. It is felt that diabetics may not be 
able to fully recover following the damage that oc- 
curs to the pelvic floor with childbirth, and this 
puts them at increased risk to develop pelvic organ 
prolapse later in life. However, when studied, 
there is no apparent association between the two 
(13,18). Other chronic illnesses such as pul- 
monary disease and hypertension have been eval- 
uated as risk factors for developing severe pelvic 
organ prolapse, and again no relationship was 
found between these chronic illnesses and pro- 
lapse (13,18). 

Increasing physical stressors at work and 
chronic constipation appear to be related to the de- 


velopment of pelvic organ prolapse. What role 
other illnesses play in the development of pelvic 
organ prolapse has not been defined. Conditions 
such as chronic obstructive pulmonary disease that 
result in ongoing continuous insults to the pelvic 
floor also probably play a role in the etiology of 
this condition but have not been sufficiently inves- 
tigated. 


Summary 


The role of childbirth and aging in the develop- 
ment of pelvic organ prolapse has been firmly es- 
tablished, but whether there are congenital condi- 
tions that place the individual at risk remains 
controversial. Also, are there conditions that can 
be identified and corrected to reduce the individ- 
ual’s risk of subsequently developing pelvic organ 
prolapse? From a limited amount of literature it 
would appear that chronic constipation and physi- 
cal stressors at work are two areas that deserve 
attention. However, these are important considera- 
tions that need more investigation before conclu- 
sive recommendations can be made. 


EPIDEMIOLOGY OF URINARY 
INCONTINENCE 


Prevalence of Urinary Incontinence 


It is estimated that between 23% and 35% of adult 
women have urinary incontinence (45-48). Trying 
to identify what percent have stress urinary inconti- 
nence versus urge incontinence versus mixed is im- 
possible from the large epidemiologic studies. As 
mentioned above, responses to specific questions re- 
garding symptoms of incontinence cannot ade- 
quately discriminate between the various forms of 
incontinence, and therefore any large symptom- 
based study can only guess at the relative contribu- 
tion of each. One study that correlated types of 
incontinence as reported on a validated question- 
naire and urodynamically determined diagnosis 
found poor correlation (49). A good rule of thumb is 
that roughly one half will have stress urinary incon- 
tinence, one quarter will have urge incontinence, and 
one quarter will have mixed incontinence. The 
prevalence of urinary incontinence is not evenly dis- 
tributed throughout the population. Instead, much 
like pelvic organ prolapse, it is a disease that dispro- 
portionately affects the elderly. In one large epi- 
demiologic study the prevalence increased steadily 
from a low of 8% to 9% in women age 20 to 24 years 
to 30% in women aged 50 to 54, where it plateaued 
and remained between 30% and 35% (45) (Fig. 2.3). 
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Age groups in years 


FIGURE 2.3 @ Percent of subjects with urinary incontinence by age in a Norwegian study of more than 
27,000 subjects. (From Hannestad YS, Rotveit G, Sandvik H, et al. A community-based epidemiologic survey 
of female urinary incontinence: The Norwegian EPINCOT study. J Clin Epidemiol 2000;53:1150-1160.) 


Natural History of Urinary Incontinence 


Several studies published in the past decade have 
shed light on the incidence of urinary incontinence 
over 3- to 5-year periods (50-54). The annual inci- 
dence of new incontinence is between 5% and 8%, 
but what is surprising is that the annual remission 
rates (the development of continence without inter- 
vention in a previously incontinent subject) are be- 
tween 10% and 38%. It was long held that once an 
individual began to experience incontinence, she 
would remain symptomatic until undergoing correc- 
tive therapy, but this thought may no longer be valid. 
It can be said that urinary incontinence is a 
common disease, affecting between 15% and 30% 
of adults at any given time. The prevalence in- 
creases with age until age 50, where it plateaus, 
and importantly the remission rate of incontinence 
is as high as 38% per year. While the data on who 
is likely to have a spontaneous remission versus 
continued complaints is unknown, it should be 
kept in mind that subjects with minimal symptoms 
do not always require intervention, as many of 
them will become continent with time. This does 
not mean that therapy to correct incontinence 
should be withheld (while awaiting a spontaneous 
resolution) but rather that subjects with minimal 
incontinence may decide to watch and wait before 
proceeding on an invasive course of therapy. 


Etiology of Urinary Incontinence 
Age 


As mentioned above, age plays a very significant 
role in the development of urinary incontinence. 


The relationship is linear, with a steady rise in the 
prevalence of urinary incontinence from age 20 to 
50, after which there is a plateau until women 
reach their seventies, where we see another slight 
rise (45). It is felt that several changes in the pelvic 
floor musculature and overall health that occur 
with aging are responsible for the increasing in- 
continence that occurs as women age. 

Another observation is that the relative contri- 
bution of each type of incontinence changes with 
age. Younger women tend to report more stress in- 
continence symptoms, whereas older women tend 
to report more urge symptoms. This may be due to 
the effect of urogenital atrophy on lower urinary 
tract symptoms. This leads to another proposed 
etiologic risk factor for urinary incontinence, 
menopause, which is also age-related. It is felt that 
estrogen is beneficial in promoting continence and 
that its absence can eventually lead to urinary in- 
continence. While this simplistic view of the rela- 
tionship between estrogen and menopause is prob- 
ably invalid, it is well known that women with 
urogenital atrophy are at increased risk for urinary 
tract infections and have more irritative voiding 
symptoms (55,56), both of which are corrected 
with the application of estrogen therapy. 
Therefore, it may be that hypoestrogenic women 
have more severe symptoms, which has fed the 
supposition that menopause leads to incontinence. 
In addition, while estrogen therapy may improve 
irritative lower urinary tract symptoms, it has 
proved ineffective in treating incontinence (57). 
Finally, the rise in the prevalence of urinary incon- 
tinence plateaus at age 50. If menopause were a 
significant risk factor, one would expect a sharp 
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rise within a few years of menopause (roughly age 
51) as estrogen levels fall and menopause begins 
to exert its effect on the lower urinary tract. 

Aging is one of the greatest risk factors for de- 
veloping pelvic organ prolapse, but this appears to 
be unrelated to hormonal changes that women pass 
through during the aging process. 


Pregnancy/Childbirth 


The relationship between pregnancy and urinary 
incontinence goes back to Howard Kelly’s land- 
mark 1914 article on the surgical correction of in- 
continence, in which he wrote, “There is a type of 
urinary incontinence in women, without manifest 
injury to the bladder and having no relationship to 
fistula, which most frequently comes on following 
childbirth” (58). Since then most of the epidemio- 
logic literature has identified pregnancy as a cause 
of urinary incontinence. However, the debate con- 
tinues as to whether it is the pregnancy or the 
mode of delivery that has the greatest impact on 
future development of urinary incontinence. 

It is well known that urinary incontinence is 
very common during pregnancy, with prevalence 
rates of between 30% and 60%, but the majority of 
these subjects will have resolution of their inconti- 
nence in the first 6 to 12 months postpartum 
(59-62). Which patients go on to develop long- 
term problems with urinary incontinence and 
which will obtain resolution has not been estab- 
lished. It is felt that the mechanism by which preg- 
nancy causes urinary incontinence is similar to that 
proposed for pelvic organ prolapse discussed pre- 
viously in this chapter. However, if the main insult 
of pregnancy involves stretching and damage to 
the pelvic fascia, levator musculature, and nerves 
innervating the pelvic viscera, then it would be ex- 
pected that vaginal delivery would have the great- 
est impact. This may not be the case. The literature 
on the relationship between mode of delivery and 
subsequent development of urinary incontinence is 
mixed. Several recent large epidemiologic studies 
specifically addressed the question regarding ef- 
fects of pregnancy and mode of delivery on subse- 
quent urinary incontinence. Two studies found that 
women who delivered by cesarean section had a 
similar risk of urinary incontinence as women with 
any vaginal delivery (to include women who had 
delivered by cesarean delivery and vaginal deliv- 
ery and women who delivered by vaginal delivery 
only) (45,47). One other study evaluated women 
who delivered by cesarean section only compared 
with women who only delivered vaginally and 
demonstrated that vaginal delivery increased the 
risk of incontinence (63). All three of these studies 
noted that any pregnancy increased the risk of sub- 


sequent incontinence over nulliparity. However, a 
recent study of more than 4,000 women participat- 
ing in one insurance plan found that cesarean de- 
livery had a protective effect equal to nulliparity 
against the development of pelvic floor disorders 
(48). Finally, there is a unique study looking at the 
effect of cesarean only versus vaginal delivery in 
identical twins (64). Among 271 identical twin 
pairs, cesarean delivery—only twins had 50% less 
urinary incontinence over their identical twin who 
delivered vaginally. Therefore, it may be that de- 
livering by cesarean only does provide some de- 
gree of protection. 

However, before we can state with any degree 
of accuracy what effect vaginal delivery has on 
pelvic floor function, a large long-term prospec- 
tive randomized trial should be carried out, but the 
chances of this are slim owing to the logistics in- 
volved. To date, there is only one prospective ran- 
domized trial comparing planned cesarean to vagi- 
nal delivery that was performed in subjects with 
breech presentation (65). The outcome of urinary 
incontinence was measured at 3 months postdeliv- 
ery, and these investigators found only a small but 
statistically significant difference in urinary incon- 
tinence between the two groups, with cesarean de- 
livery being protective. 

Another area of concern involves instrumented 
vaginal delivery. When compared to a normal 
spontaneous vaginal delivery or vacuum-assisted 
vaginal delivery, a forceps-assisted delivery in- 
creased the risk of incontinence at 1 year by five- 
fold (62). 

It can be said that pregnancy increases the risk 
of developing urinary incontinence. That risk can 
be lessened slightly with cesarean section and is 
probably increased with forceps. 


Hysterectomy 


The effects of hysterectomy on urinary inconti- 
nence continue to be debated. It has been sug- 
gested that disrupting the musculofascial attach- 
ment of the cervix to the cardinal uterosacral 
ligament complex will lead to relaxation and sub- 
sequent development of stress incontinence. In ad- 
dition, the disruption of the autonomic nervous in- 
nervation of the bladder during dissection of the 
cardinal uterosacral ligament complex can lead to 
urge incontinence. However, again the evidence 
linking any type of urinary incontinence to hys- 
terectomy is poor and contradictory. If this disrup- 
tion played a significant role, then it could be sur- 
mised that a supracervical hysterectomy would 
provide protection. A recent large prospective ran- 
domized study comparing supracervical hysterec- 
tomy to a total abdominal hysterectomy failed to 
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show any difference in lower urinary tract com- 
plaints at 1 year of follow-up (66). A recent review 
of the literature involving the effects of hysterec- 
tomy on urinary incontinence demonstrated no in- 
creased incontinence rates for 2 years following a 
hysterectomy (67). 


Racial Differences 


There have been anecdotal suggestions that 
Caucasian women have more incontinence than 
Black women. Most of the literature supporting 
this supposition comes from referral practices or in 
populations with a very small subset of minorities 
(51,68). In the few large population-based studies 
there is the suggestion that there is more severe in- 
continence among Caucasians than Blacks, but 
other minorities are underrepresented (69,70). 


Obesity 


The relationship between obesity and urinary in- 
continence has been consistently confirmed in sev- 
eral large epidemiologic studies (47,51,69-72). 
Even women who are modestly overweight, with a 
BMI between 26 and 30, have up to a 50% in- 
crease in their incontinence compared to women 
with a BMI below 25 (47). Obese women with a 
BMI above 30 have a twofold increase in urinary 
incontinence compared to women with BMIs 
below 25 (47). Further, in morbidly obese women 
(with BMIs between 40 and 81), the prevalence of 
urinary incontinence is as high as 66% (73). It is 
felt that the increasing abdominal girth increases 
the intra-abdominal pressure, which causes in- 
creased stress and strain on the viscera, nerves, and 
muscles of the pelvic floor, much like pregnancy. 
In addition, there is evidence that weight loss, ei- 
ther surgically induced or attained through diet and 
exercise, can relieve or at least reduce the inconti- 
nence symptoms (74-76). 


Chronic Illnesses/Lifestyle 


A recent large observational study of more than 
5,000 women participating in a health mainte- 
nance organization demonstrated an increased risk 
of incontinence among its participants who carried 
diagnoses of Parkinson’s disease, dementia, 
stroke, depression, and congestive heart failure 
(77). There is very little data on how other chronic 
illnesses affect urinary incontinence, but it is well 
established that hypertensive subjects on diuretics 
have more severe symptoms. 

Another chronic illness/lifestyle choice, ciga- 
rette smoking, appears to promote urinary inconti- 
nence. Smokers have demonstrated a 2.5-fold in- 
crease in the risk of developing genuine stress 
incontinence over nonsmokers independent of 


other risk factors (78). In a large epidemiologic 
study, only those smoking greater than 20 ciga- 
rettes per day had an increased risk of incontinence 
(79). It is felt that the forceful coughing associated 
with cigarette smoking is responsible for the in- 
creased incidence of stress incontinence in smok- 
ers. What effect COPD and other pulmonary dis- 
eases with increased coughing have is less certain. 

There are reports on the incidence of urinary in- 
continence during high-impact activities, particu- 
larly sports, with up to 25% of young physically fit 
women reporting some urinary incontinence (80). 
However, when elite athletes are followed over 
time, the incidence of incontinence developing 
later in life is similar to age-matched controls (81). 


Family History 


Whether urinary incontinence is an inherited dis- 
ease is a question that has been asked repeatedly, 
but to date there are only a few reports. In a large 
epidemiologic study from Norway on urinary in- 
continence, the authors reported that daughters of 
incontinent women had a 30% increased risk of 
having incontinence, and younger sisters of 
women with incontinence had a 60% increased 
risk of incontinence (82). In a study of post- 
menopausal sister pairs (one being nulliparous and 
the other parous), it was determined that the 
prevalence of incontinence was similar between 
sisters regardless of parity, suggesting that it was 
genetics and not parity that played the greater role 
in determining who would have urinary inconti- 
nence (83). 


Summary 


Urinary incontinence is a common disease and its 
prevalence increases with age. Pregnancy appears 
to place one at risk for incontinence, but how 
much effect is from the pregnancy itself versus the 
delivery route remains debatable. Lifestyle choices 
like smoking and obesity also place one at risk, 
while weight loss improves incontinence. Whether 
or not smoking cessation will lessen the risk of in- 
continence remains speculative. Finally, from the 
few studies available, it would appear that genetics 
predisposes some individuals to urinary inconti- 
nence. It is the genetics of incontinence that need 
to be fully explored before we can make recom- 
mendations on prevention strategies. 
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CHAPTER 3 


Outcomes Assessment 
Brian S. Yamada and Kathleen C. Kobashi 


INTRODUCTION 


Pelvic floor disorders include a wide range of in- 
terrelated clinical conditions, such as urinary 
incontinence, voiding dysfunction, pelvic organ 
prolapse, defecatory dysfunction, and sexual dys- 
function. While pelvic floor disorders seldom lead 
to severe morbidity or mortality, their primary im- 
pact is on quality of life. Consequently, quality of 
life assessment is critical when evaluating treat- 
ments for urinary incontinence and pelvic prolapse 
(1). Traditional means of assessing efficacy of 
treatments for pelvic floor disorders include objec- 
tive measures such as urodynamic studies, pad 
tests, clinical examinations, and voiding diaries. 
While objective measures are typically a part of 
the treatment assessment, clinical and research 
questionnaire tools are now playing a more promi- 
nent role in outcomes assessment. 

When reviewing the literature for urinary in- 
continence and pelvic floor disorders, it is appar- 
ent that the overall quality of the body of literature 
is suboptimal. Even today, many practice guide- 
lines are based on studies using objective measures 
alone. More recent literature suggests that objec- 
tive measures are often poorly correlated to patient 
goals and quality of life (2). This is further compli- 
cated by the fact that much of the literature has in- 
adequate follow-up, lack of standard definitions 
for the success or failure of treatments, lack of suf- 
ficient power, and a paucity or underreporting of 
complications. 

Multiple questionnaires have been developed 
over the past decade and are beginning to encom- 
pass the various components associated with 
pelvic floor disorders. Currently, no standard 
questionnaire for pelvic floor disorders exists. The 
goal of this chapter is to give an overview of the 
tools currently available to the clinical and re- 
search urologist and urogynecologist. Most of the 
available instruments focus on only one compo- 
nent of the multifaceted pelvic floor, but recently 


questionnaires have begun to include symptoms 
reflective of the multiple compartments, with spe- 
cific items designed to address quality of life. 


QUESTIONNAIRE DEVELOPMENT 


Although a detailed discussion is beyond the scope 
of this chapter, a brief summary of the steps neces- 
sary for developing a questionnaire is provided. 
The initial focus in questionnaire development is 
the compilation of pertinent items via evaluation 
of existing scales and the addition of questions 
based on input from “experts” in the field and dis- 
cussion with patients. A new questionnaire is as- 
sessed for content validity to see whether it ap- 
pears to cover all the relevant or important 
domains. The questions are then assessed for face 
validity, which determines that the items actually 
measure what they are intended to measure. 
Validity testing also involves testing the criteria 
against a gold standard, if one exists (3). 

Next, reliability testing is performed to ensure 
that the items in a questionnaire are measured in a 
reproducible fashion. Reliability is usually quoted 
as a ratio of the variability between individuals to 
the total variability in the scores. It is expressed as 
a number between 0 and 1, with 0 indicating no re- 
liability and 1 indicating perfect reliability (3). 
Reliability testing includes intraobserver reliabil- 
ity, interobserver reliability, and test-retest relia- 
bility. Intraobserver reliability assesses the consis- 
tency between observations made by the same 
rater on two different occasions. Interobserver re- 
liability assesses the degree of agreement between 
different observers. Test—retest reliability assesses 
the consistency of responses on a given item sepa- 
rated by an interval of time to evaluate whether the 
item would be interpreted and answered the same 
way twice by the same individual (3). 

Internal consistency further confirms reliability 
and refers to the degree of correlation between the 
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questionnaire items. Items forming a domain 
should moderately correlate with each other but 
also contribute independently to the overall do- 
main score (4). These correlations are calculated 
using Cronbach’s alpha and should exceed a value 
of 0.8. Responsiveness is the ability of an instru- 
ment to detect a small but clinically important 
change. This psychometric property is often neg- 
lected in the literature (5,6). 

Finally, the questionnaire must have adequate 
interpretability, meaning that ambiguous or in- 
comprehensible items should be eliminated. The 
method of questionnaire administration may also 
affect participant responses. For example, a better 
correlation to urodynamic findings was found in 
patients who were administered the Bristol Female 
Lower Urinary Tract Symptoms questionnaire in 
the mailed self-administered form versus inter- 
view-assisted administration (7). 

This chapter contains descriptions of numerous 
questionnaires available for evaluation of symp- 
toms and quality of life pertaining to urinary in- 
continence, pelvic organ prolapse, and sexual dys- 
function. Each of the questionnaires to be 
discussed underwent a thorough validation 
process. Some of the described instruments have 
been updated with short-form versions. Short-form 
questionnaires are potentially useful when an in- 
strument is frequently used or the assessment time 
is limited. Long questionnaires are time-consum- 
ing and may increase the number of unanswered 
items (8). 


TRADITIONAL OUTCOMES MEASURES: 
URODYNAMICS, PAD TESTS, BADEN- 
WALKER, PELVIC ORGAN PROLAPSE 
QUANTIFICATION (POP-Q) 


Two traditional outcomes measures used to meas- 
ure success of therapy for stress urinary inconti- 
nence include urodynamics and the 1-hour pad 
test. These tests, however, do not necessarily cor- 
relate well to questionnaire results. For example, 
urodynamics has not been proven to be accurate in 
detecting the presence or severity of incontinence 
unless the bladder volume is fixed at 200 to 300 cc 
or 50% to 75% of bladder capacity. These meas- 
ures do not assess quality of life and therefore pro- 
vide an incomplete picture of patient status. 
Pelvic organ prolapse is assessed in part by 
physical examination. Physical examination has 
also traditionally been used to determine the suc- 
cess of prolapse repair. The two standard systems 
for assessing prolapse are the Baden-Walker sys- 
tem and the Pelvic Organ Prolapse Quantification 
(POP-Q) system. The International Continence 


Society recognizes the POP-Q as the standard 
measurement system. While useful as part of pa- 
tient assessment, it is controversial whether these 
measures correlate to clinical symptoms and qual- 
ity of life. Further description of the POP-Q exam 
as it pertains to symptoms is presented later in this 
chapter. 


CURRENT INSTRUMENTS: URINARY 
INCONTINENCE AND PELVIC PROLAPSE 


Urogenital Distress Inventory (UDI) and 
Incontinence Impact Questionnaire (IIQ) 


The Urogenital Distress Inventory (UDI) was de- 
veloped by Shumaker in 1994 with the goal of as- 
sessing the degree to which symptoms associated 
with urinary incontinence are bothersome. The 
original UDI has 19 questions and encompasses 
three domains (symptoms related to stress urinary 
incontinence, detrusor overactivity, and bladder 
outlet obstruction). The Incontinence Impact 
Questionnaire (IQ) was developed at the same 
time and assesses the impact of urinary inconti- 
nence on activities, social roles, and emotional 
states in women (9). It consists of 30 questions and 
covers four domains (physical activity, social rela- 
tionships, travel, and emotional health). Each 
question has a 4-point response scale (0 = not at 
all, 1 = slightly, 2 = moderately, 3 = greatly). 
Both the UDI and IIQ were developed for simple 
self-administration. Both questionnaires are strong 
psychometrically and numerous authors have sup- 
ported their validity (10,11). Neither questionnaire 
specifically addresses pelvic prolapse or its associ- 
ated symptoms. 

In 1995, short-form versions of the UDI and 
IQ were created (Figs. 3.1 and 3.2). The 19-item 
UDI was condensed into a 6-item questionnaire 
and named the UDI-6. The 30-item IIQ was con- 
densed into the 7-item IIQ-7. Regression analysis 
of each short form suggested that they would accu- 
rately predict the results of the long form. Both 
questionnaires were validated and are considered 
to be more useful than their long forms in many 
clinical and research applications (12). The UDI-6 
has been shown to correspond to findings on uro- 
dynamics. Lemack et al demonstrated that most 
patients reporting moderately or greatly bother- 
some stress incontinence on the UDI-6 were found 
to have stress leakage on urodynamics, which dif- 
fered significantly from those who reported no 
bother. Valsalva leak point pressure did not corre- 
late to symptom severity on the scale. Urgency 
symptoms described as moderately or greatly 
bothersome were found to have a significantly 
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Do you experience, and, if so, how much are you bothered by 


Notatall A little bit Moderately Greatly 
1 | Frequent urination 0 1 2 3 
2 | Urine leakage related to urgency 0 1 2 3 
3 | Urine leakage related to physical activity 0 1 2 3 
4 | Small amounts of urine leakage (drops) 0 1 2 3 
5 | Difficulty emptying your bladder 0 1 2 3 
6 | Pain or discomfort in the lower abdomen/genitalia 0 1 2 3 


FIGURE 3.1 @ Urogenital Distress Inventory-Short Form (UDI-6). 


greater incidence of detrusor overactivity on uro- 
dynamics compared to women who did not have 
this complaint (13). 

Other authors have suggested certain limita- 
tions of the IIQ and UDI. Handa found that most 
items in the IIQ were useful for discriminating in- 
continence among women with mild-to-moderate 
urinary incontinence but tended to underestimate 
the magnitude of changes of incontinence severity 
in women with severe urinary incontinence (11). 
Harvey found that the IIQ and UDI appeared to be 
valid in women with a urodynamic diagnosis of in- 
continence but were of questionable validity as 
markers of incontinence severity in women with- 
out a urodynamic diagnosis (14). 


International Consultation on 
Incontinence (ICIQ) Modular 
Questionnaire 


Sponsored by the World Health Organization and 
organized by the International Continence Society 
and the International Consultation on Urological 
Diseases, the first International Consultation on 


Has the urine leakage and/or prolapse affected your 


Incontinence (ICI) was held in 1998. This commit- 
tee supported the idea that a universally applicable 
questionnaire should be developed for urinary in- 
continence (15). The goal was that such a ques- 
tionnaire could be widely applied both in clinical 
practice and research, used in different settings 
and studies, and allow for cross-comparisons. For 
example, the questionnaire could cross-compare 
a drug treatment to an operation used for the 
same condition, in the same way that that the 
International Prostate Symptoms Score (IPSS) has 
been used (15). The end result was the develop- 
ment of the ICIQ Modular Questionnaire. 

The first module developed was the ICIQ-UI 
Short Form for urinary incontinence, which has 
been validated and published (16). Other modules 
have been added to the ICIQ Modular Question- 
naire by the adoption and renaming of several pre- 
existing, validated scales (17-22). The adopted 
questionnaires pertaining to female pelvic floor 
disorders are listed in Figure 3.3. Additional mod- 
ules are being developed for urinary tract, vaginal, 
and lower bowel symptoms. Each of these modules 
deal with quality of life and sexual function in a 


Notatall A little bit Moderately Greatly 
1 | Ability to do household chores (cooking, house- 0 1 2 3 
cleaning, laundry)? 
2 | Physical recreation such as walking, swimming, or 0 1 2 3 
other exercise? 
Entertainment activities (movies, concerts, etc.)? 1 2 3 
4 | Ability to travel by car or bus more than 30 1 2 3 
minutes from home? 
5 | Participation in social activities outside your 0 1 2 3 
home? 
6 | Emotional health (nervousness, depression, etc.)? 1 2 3 
7 | Feeling frustrated? 1 2 3 


FIGURE 3.2 ® 


Incontinence Impact Questionnaire-Short Form (IIQ-7). 
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Recommendation 

Module Name and Derivation Assessment Area Grade (ICI) 
ICIQ-FLUTS (BFLUTS Short Form'®) | Urinary symptoms (female) A 

ICIQ-N (ICSmale22/BFLUTS"”) Nocturia A 
ICIQ-OAB (ICSmale??/BFLUTS"”) Overactive bladder A 
ICIQ-MLUTS Long Form (BFLUTS"”) | Urinary symptoms long form (female) A 
ICIQ-LUTSgol (KHQ"’) Urinary symptoms QOL A 
ICIQ-Ulqol (I-QOL?°) Urinary Incontinence QOL A 
ICIQ-OABgol (OABq?") Overactive bladder QOL A 
ICIQ-FLUTSsex (BFLUTS"”) Sexual matters related to urinary symptoms (female) 


Figure adapted from Appendix 2, Abrams P, Avery K, Gardener N. The international consultation on Incontinence Modular Questionnaire: www..iciq.net. 


Journal of Urology, 175:1063-1066, 2006 


FIGURE 3.3 @ Fully validated modules, derivations, and recommendation grade from the third ICI. 


condition-specific manner. A website (www.iciq. 
net) has been created to make these instruments 
easily accessible (15). 


King’s Health Questionnaire 


The King’s Health Questionnaire was developed 
in 1997 for the assessment of quality of life in pa- 
tients with urinary incontinence (19). This instru- 
ment consists of 16 items grouped into eight do- 
mains. It has been translated into several 
languages, including Portuguese, German, and 
Japanese (8,19). The King’s Health Questionnaire 
has been adopted into the ICIQ Modular 
Questionnaire as the ICIQ-LUTSgol (15). A six- 
item short form was developed and validated in 
patients with overactive bladder in 2003. It covers 
two domains: “limitation of daily life” and “men- 
tal health.” 


Pelvic Floor Distress Inventory (PFDI) 
and Pelvic Floor Incontinence 
Questionnaire (PFIQ) 


The Pelvic Floor Distress Inventory (PFDI) as- 
sesses symptom distress in women with pelvic 
floor disorders. Its construct is based on the UDI 
and additional questions regarding pelvic prolapse 
and colorectal dysfunction. The questionnaire uses 
three scales: the UDI, the Pelvic Organ Prolapse 
Distress Inventory, and the Colorectal-Anal 
Distress Inventory. This 46-item questionnaire has 
been shown to be psychometrically valid and reli- 
able (1). It allows a comprehensive assessment of 
the effect of pelvic floor disorders on the quality of 
life of women. In 1994 Barber developed the short 
form of the PFDI, which consists of 20 items and 
still uses the three scales (Fig. 3.4). In the PFDI- 


20, each short-form scale was shown to have sig- 
nificant correlation to its long-form scale (23). 

The Pelvic Floor Incontinence Questionnaire 
(PFIQ) assesses life impact and is based on the IIQ 
(renamed by the authors UIQ-7), the Colorectal- 
Anal Impact Questionnaire and the Pelvic Organ 
Prolapse Impact Questionnaire. This 93-item sur- 
vey has also been shown to be psychometrically 
valid and reliable (1). In 2004, Barber developed 
the short form, the PFIQ-7, which contains a total 
of 21 items (Fig. 3.5). The short form demonstrates 
excellent correlation to the PFIQ long form (23). 

Both short forms had good to excellent 
test-retest reliability and demonstrated moderate 
to excellent responsiveness 3 to 6 months after sur- 
gery (23). 


Prolapse Quality of Life (P-QOL) 
Questionnaire 


The Prolapse Quality of Life (P-QOL) survey was 
developed with the intent of creating a valid, reli- 
able, and easily completed questionnaire to assess 
the severity of symptoms of pelvic prolapse (Fig. 
3.6) (4). The survey consists of 20 questions and 
covers nine domains (general health, prolapse, im- 
pact, role limitations, physical limitations, social 
limitations, personal relationships, emotional 
problems, and sleep/energy disturbance). The sur- 
vey also includes 18 additional questions pertain- 
ing to bowel and bladder function. P-QOL uses a 
4-point scoring system, with potential responses of 
“none/not at all, slightly/a little, moderately, and a 
lot” (4). Scores in each domain range between 0 
and 100. A lower score indicates a better quality of 
life, and a higher score indicates a lower quality of 
life. P-QOL has been tested for face and content 
validity, construct validity, and reliability (as- 
sessed by internal consistency). 
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Instructions: Please answer all of the questions in the following survey. These questions will ask you if you 
have certain bowel, bladder, or pelvic symptoms and, if you do, how much they bother you. Answer these by 
putting an X in the appropriate box or boxes. While answering these questions, please consider your symptoms 
over the last 3 months. 


The PFDI-20 has 20 items and 3 scales. 
All items use the following format with a response scale from 0 to 4. 


Do you 7 


ONo; OYes 
0 


If yes, how much does it bother you? 
01 02 03 04 
Not at all Somewhat Moderately Quite a bit 


Scales 
Pelvic Organ Prolapse Distress Inventory 6 (POPDI-6): 


1. Usually experience pressure in the lower abdomen? 

2. Usually experience heaviness or dullness in the pelvic area? 

3. Usually have a bulge or something falling out that you can see or feel in the vaginal area? 

4. Ever have to push on the vagina or around the rectum to have or complete a bowel movement? 

5. Usually experience a feeling of incomplete bladder emptying? 

6. Ever have to push up on a bulge in the vaginal area with your fingers to start or complete urination? 


Colorectal-Anal Distress Inventory 8 (CRADI-8): 


7. Feel you need to strain too hard to have a bowel movement? 
8. Feel you have not completely emptied your bowels at the end of a bowel movement? 
9. Usually lose stool beyond your control if your stool is well formed? 
10. Usually lose stool beyond your control if your stool is loose? 
11. Usually lose gas from the rectum beyond your control? 
12. Usually have pain when you pass your stool? 
13. Experience a strong sense of urgency and have to rush to the bathroom to have a bowel movement? 
14. Does part of your bowel ever pass through the rectum and bulge outside during or after a bowel move- 
ment? 


Urinary Distress Inventory 6 (UDI-6): 


15. Usually experience frequent urination? 
16. Usually experience urine leakage associated with a feeling of urgency, that is, a strong sensation of needing 


to go to the bathroom? 
17. Usually experience urine leakage related to coughing, sneezing, or laughing? 


18. Usually experience small amounts of urine leakage (that is, drops)? 
19. Usually experience difficulty emptying your bladder? 
20. Usually experience pain or discomfort in the lower abdomen or genital region? 


Scale scores: Obtain the mean value of all of the answered items within the corresponding scale (possible value 
0 to 4) and then multiply by 25 to obtain the scale score (range 0 to 100). Missing items are dealt with by using 
the mean from answered items only. 


PFDI-20 Summary Score: Add the scores from the 3 scales together to obtain the summary score (range 0 to 300). 


FIGURE 3.4 @ Pelvic Floor Distress Inventory-Short Form 20 (PFDI-20). 
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Instructions: Some women find that bladder, bowel, or vaginal symptoms affect their activities, relationships, 
and feelings. For each question place an X in the response that best describes how much your activities, rela- 

tionships, or feelings have been affected by your bladder, bowel, or vaginal symptoms or conditions over the 
last 3 months. Please make sure you mark an answer in all 3 columns for each question. 


How do symptoms or conditions relate to the Bladder or Bowel or Vagina or 
following urine rectum pelvis 
>>> 
usually affect your 4 
1. Ability to do household chores (cooking, O Not at all O Not at all O Not at all 
housekeeping, laundry)? Somewhat Somewhat Somewhat 
Moderately Moderately Moderately 
Quite a bit Quite a bit Quite a bit 
2. Ability to do physical activities such as walking, Not at all Not at all Not at all 
swimming, or other exercise? Somewhat Somewhat Somewhat 
Moderately Moderately Moderately 
Quite a bit Quite a bit Quite a bit 
3. Entertainment activities such as going to a Not at all Not at all Not at all 
movie or concert? Somewhat Somewhat Somewhat 
Moderately Moderately Moderately 
O Quite a bit O Quite a bit O Quite a bit 
4. Ability to travel by car or bus for a distance Not at all Not at all Not at all 
greater than 30 minutes away from home? Somewhat Somewhat Somewhat 
O Moderately O Moderately O Moderately 
O Quite a bit O Quite a bit O Quite a bit 
5. Participating in social activities outside your Not at all Not at all Not at all 
home? C Somewhat O Somewhat CO Somewhat 
O Moderately O Moderately O Moderately 
Quite a bit Quite a bit Quite a bit 
6. Emotional health (nervousness, depression, etc.) O Not at all O Not at all O Not at all 
C Somewhat O Somewhat C Somewhat 
Moderately Moderately Moderately 
Quite a bit Quite a bit Quite a bit 
7. Feeling frustrated? O Not at all O Not at all O Not at all 
Somewhat Somewhat Somewhat 
Moderately Moderately Moderately 
Quite a bit Quite a bit Quite a bit 


Scoring the PFIQ-7: 
All of the items use the following response scale: 


0, Not at all; 1, somewhat; 2, moderately; 3, quite a bit 


Scales: 


Urinary Impact Questionnaire (UIQ-7): 7 items under column heading “Bladder or urine.” 
Colorectal-Anal Impact Questionnaire (CRAIQ-7): 7 items under column heading “Bowel or rectum.” 
Pelvic Organ Prolapse Impact Questionnaire (POPIQ-7): 7 items under column heading “Pelvis or vagina.” 


Scale scores: Obtain the mean value for all of the answered items within the corresponding scale (possible 
value 0 to 3) and then multiply by (100/3) to obtain the scale score (range 0 to 100). Missing items are dealt 


with by using the mean from answered items only. 


PFIQ-7 Summary Score: Add the scores from the 3 scales together to obtain summary score (range 0 to 300). 


FIGURE 3.5 @ Pelvic Floor Impact Questionnaire-Short Form 7 (PFIQ-7). 
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Name Age years 
Today's date / / 
A PROLAPSE IS A BULGE COMING DOWN THE VAGINA CAUSING DISCOMFORT 
PLEASE FILL IN THIS QUESTIONNAIRE EVEN IF YOU FEEL YOU DO NOT HAVE A PROLAPSE 
How would you describe your Please tick one answer 
health at present? 
Very good O 
Good O 
Fair O 
Poor O 
Very poor O 
How much do you think your 
prolapse problem affects your life? 
Please tick one answer 
Not at all O 
A little O 
Moderately O 
A lot O 
Please write down if you have any of the following symptoms and mark how much of these affect you. 
Not applicable None A little Moderately A lot 
Going to the toilet to pass urine O O O O O 
very often 
Urgency: A strong desire to pass O O O O O 
urine 
Urge incontinence; urinary O D O O O 
leakage associated with a strong 
desire to pass urine 
Stress incontinence; urinary O O O O O 
leakage associated with 
coughing 
Feeling a bulge/lump from or in O O O O O 
the vagina 
Heaviness or dragging feeling as O e) O O O 
the day goes on from the vagina 
or the lower abdomen 
Vaginal bulge interfering with O O O O O 
you emptying your bowels 
Discomfort in the vagina which O O O O O 
is worse when standing and 
relieved by lying down 
Poor urinary stream O O O Q O 
Straining to empty your bladder O O O O O 
Urine dribbles after emptying O 0 O O O 
your bladder 


FIGURE 3.6 @ Prolapse Quality of Life (P-QOL) Version 4. (continued) 
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Please write down if you have any of the following symptoms and mark how much of these affect you. 


Not applicable None A little Moderately A lot 
Bowels do not feel completely O O O O O 
empty after opening 
Constipation; difficulty in O O O O O 
emptying 
Straining to open your bowels O O O O O 
Vaginal bulge which gets in the O O O 0 O 
way of sex 
Lower backache worsens with O O O O O 
vaginal discomfort 
Do you help empty your bowels O O O e O 
with your fingers 
Once 
More than once Oncea Once every Once every a week 
a day Day 2 days 3 days or more 
How often do you open your O O O 0 O 


bowels 


Below are some daily activities that can be affected by your prolapse problem. How much does your prolapse 
problem affect you? We would like you to answer every question 
Simply tick the circle that applies to you 


ROLE LIMITATIONS Not at all Slightly Moderately A lot 
To what extent does your prolapse O O O O 
affect your household tasks (e.g., 

cleaning, shopping) 


Does your prolapse affect your job or your O O O O 
normal daily activities outside the home? 

PHYSICAL/SOCIAL LIMITATIONS Not at all Slightly Moderately A lot 
Does your prolapse affect your physical O O O O 
activities (e.g., going for a walk, run, sport, 

gym) 

Does your prolapse affect your ability O O OQ O 
to travel? 

Does your prolapse limit your ability to O O O O 
see/visit friends? 

PERSONAL RELATIONSHIPS Not at all Slightly Moderately A lot 
Does your prolapse affect your O O O O 


relationship with your partner? 
Does your prolapse affect your sex life? O O O O 


Does your prolapse affect your family life? O O ®; O 


FIGURE 3.6 @ (Continued) 
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EMOTIONS Not at all Slightly Moderately A lot 
Does your prolapse make you feel O O O 
depressed? 
Does your prolapse make you feel O O O 
anxious or nervous? 
Does your prolapse make you feel O O O 
bad about yourself? 
SLEEP ENERGY Never Sometimes Often All the time 
Does your prolapse affect your sleep? O O O 
Do you feel worn out/tired? O O O 
Do you do any of the following to help your prolapse problem? 
Answer even if you do not feel you have a prolapse problem. If so, how much? 
Never Sometimes Often All the time 
Use tampons/pads/firm knickers to help? O O O 
Do you push up the prolapse? O O O 
Never Sometimes Often All the time 
Pain or discomfort due to the prolapse? ® ®) O 
Does the prolapse prevent you from standing? O O O 


THANK YOU, NOW CHECK THAT YOU HAVE ANSWERED ALL THE QUESTIONS 


FIGURE 3.6 @ (Continued) 


SEXUAL FUNCTION QUESTIONNAIRES 


A high prevalence of sexual dysfunction and 
pelvic floor disorders exists in middle-aged and 
elderly women in the community. The impact of 
urinary incontinence and pelvic organ prolapse on 
sexual function is not well characterized. 
However, recently, as the sophistication of out- 
comes assessment of the available treatment 
modalities has progressed, attention to the impact 
on sexual function has also increased. Several 
questionnaires pertaining to sexual function have 
been validated. 


Pelvic Organ Prolapse/Urinary 
Incontinence Sexual Questionnaire 


(PISQ) 


The Pelvic Organ Prolapse/Urinary Incontinence 
Sexual Questionnaire (PISQ) is a 31-item scale 
covering three domains (pelvic prolapse, urinary 


incontinence, and sexual function). It is the first 
validated, condition-specific, self-administered 
scale to evaluate sexual function in patients with 
urinary incontinence and/or pelvic organ prolapse. 
With initial validation, results were highly corre- 
lated to the Sexual History Form 12 (SHF-12), 
which is a nonspecific but validated questionnaire 
that evaluates sexual function. The physical do- 
main of the survey was shown to correlate well to 
the IIQ (24). Scores were also correlated with 
scores on depression from the Symptom 
Questionnaire. This fact is important because up to 
90% of patients with depression have sexual dys- 
function. Scores were calculated by totaling the 
score for each question. Higher PISQ scores indi- 
cate better sexual function (24). 

In 2003, the short form of the PISQ was cre- 
ated. Using regression analysis, 12 items were se- 
lected from the three domains of the long form, in- 
cluding behavioral/emotive, physical, and partner 
related. These 12 items from the PISQ-12 best pre- 
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dicted long-form scores (Fig. 3.7). The short form 
was also correlated to the IIQ-7, SHF-12, and 
Symptom Score (25). 


Female Sexual Function Index (FSFI) 


The Female Sexual Function Index (FSFI) is a 19- 
item, validated self-report measure of female sex- 
ual function (Fig. 3.8). It is geared toward a wide 
range of women, including postmenopausal 
women. It encompasses four domains of potential 
dysfunction: desire disorders, arousal disorder, or- 
gasmic disorder, and sexual pain disorders. The 
questionnaire is designed and validated for assess- 
ment of female sexual function and quality of life 
in clinical trials or epidemiological studies (26). 


PATIENT GOALS 


Patient goals are an important but often over- 
looked component of outcomes assessment for 
women seeking care for pelvic floor disorders and 
medical care in general. Two studies have specifi- 
cally addressed this topic. Hullfish compared pre- 
operative patient goals and postoperative per- 
ceived achievement of goals in women undergoing 
pelvic surgery. Of 194 goals listed by participants, 
40.2% had to do with resuming previous activities 
or lifestyle, 38.1% with symptom relief, 9.3% with 
improving self-image and social relationships, 
7.7% with improving general health, and 4.6% 


with improving physical appearance (27). In this 
study, 72% of goals were attained at short-term 
follow-up and 68% were attained at long-term fol- 
low-up. Long-term goal achievement correlated to 
UDI-6 and IIQ-7 scores and was inversely associ- 
ated with surgical complications. Goal achieve- 
ment was not associated with other clinical or de- 
mographic variables (27). 

In another study, 78 women undergoing pelvic 
reconstructive surgery were asked to state their 
goals for surgery. Most commonly, goals involved 
improvement of urinary incontinence (58%), 
pelvic organ prolapse (53%), general health 
lifestyle (50%), and activity (44%). Less com- 
monly reported goals were related to urgency/fre- 
quency (12%), sexual function (11%), and relief of 
urinary retention (6%) (2). Seventy-five percent of 
patients indicated they met all or most of their 
goals. Twelve percent met less than half and 9% 
met none of their goals. Patient satisfaction was 
moderately correlated to goal achievement. 
Objective cure, defined as no urodynamic stress 
incontinence and stage 0 or 1 prolapse, was not re- 
lated to satisfaction. Lifestyle factors seemed to 
play a large role: many women focused on return 
to missed activities, whereas others focused on 
resolution of the particular problem (i.e., “I want 
the bulge gone,” “I don’t want to leak when I 
cough”) (2). Understanding what the patient wants 
to achieve with surgery can help with presurgical 
counseling. However, the authors observed that 


1 How frequently do you feel sexual desire? This may include wanting to have sex, planning to have 


sex, feeling frustrated due to lack of sex, etc. 


Do you climax (have an orgasm) when having sexual intercourse with your partner? 


Do you feel sexually excited (turned on) when having sexual activity with your partner? 


How satisfied are you with the variety of sexual activities in your current sex life? 


Do you feel pain during sexual intercourse? 


Are you incontinent of urine (leak urine) with sexual activity? 


Does fear of incontinence (either stool or urine) restrict your sexual activity? 


2 
3 
4 
5 
6 
7 
8 


vagina falling out? 


Do you avoid sexual intercourse because of bulging in the vagina (either the bladder, rectum, or 


9 | When you have sex with your partner, do you have negative emotional reactions such as fear, dis- 


gust, shame, or guilt? 


10 | Does your partner have a problem with erections that affects your sexual activity? 


11 Does your partner have a problem with premature ejaculation that affects your sexual activity? 


12 | Compared to orgasms you have had in the past, how intense are the orgasms you have had in the 


past six months? 


O Always O Usually O Sometimes 


O Seldom O Never 


FIGURE 3.7  @ Pelvic Organ Prolapse/Urinary Incontinence Sexual Function Questionnaire-Short Form 


(PISQ-12). 


1. Over the past 4 weeks, how often did you feel sexual 
desire or interest? 
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5 = Almost always or always 
4 = Most times (more than half the time) 
3 = Sometimes (about half the time) 

2 = A few times (less than half the time) 
1 = Almost never or never 
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2. Over the past 4 weeks, how would you rate your 
level (degree) of sexual desire or interest? 


5 = Very high 

3 = Moderate 

2 = Low 

1 = Very low or none at all 


3. Over the past 4 weeks, how often did you feel 
sexually aroused (“turned on”) during sexual activity 
or intercourse? 


0 = No sexual activity 

5 = Almost always or always 

4 = Most times (more than half the time) 
3 = Sometimes (about half the time) 

2 = A few times (less than half the time) 
1 = Almost never or never 


4. Over the past 4 weeks, how would you rate your 
level of sexual arousal (“turn on") during sexual activity 
or intercourse? 


0 = No sexual activity 

5 = Very high 

3 = Moderate 

2 = Low 

1 = Very low or none at all 


5. Over the past 4 weeks, how confident were you about 
becoming sexually aroused during sexual activity or 
intercourse? 


0 = No sexual activity 

5 = Very high confidence 

4 = High confidence 

3 = Moderate confidence 

2 = Low confidence 

1 = Very low or no confidence 


6. Over the past 4 weeks, how often have you been 
satisfied with your arousal (excitement) during 
sexual activity or intercourse? 


0 = No sexual activity 

5 = Almost always or always 

4 = Most times (more than half the time) 
3 = Sometimes (about half the time) 

2 = A few times (less than half the time) 
1 = Almost never or never 


7. Over the past 4 weeks, how often did you become 
lubricated ("wet") during sexual activity or intercourse? 


0 = No sexual activity 

5 = Almost always or always 

4 = Most times (more than half the time) 
3 = Sometimes (about half the time) 

2 = A few times (less than half the time) 
1 = Almost never or never 


8. Over the past 4 weeks, how difficult was it to become 
lubricated ("wet") during sexual activity or intercourse? 


0 = No sexual activity 

5 = Extremely difficult or impossible 
4 = Very difficult 

3 = Difficult 

2 = Slightly difficult 

1 = Not difficult 


9. Over the past 4 weeks, how often did you maintain 
your lubrication (“wetness”) until completion of sexual 
activity or intercourse? 


0 = No sexual activity 

5 = Almost always or always 

4 = Most times (more than half the time) 
3 = Sometimes (about half the time) 

2 = A few times (less than half the time) 
1 = Almost never or never 


10. Over the past 4 weeks, how difficult was it to 
maintain your lubrication (“wetness”) until completion 
of sexual activity or intercourse? 


0 = No sexual activity 

5 = Extremely difficult or impossible 
4 = Very difficult 

3 = Difficult 

2 = Slightly difficult 

1 = Not difficult 


FIGURE 3.8 @ Pelvic Organ Prolapse/Urinary Incontinence Sexual Function Questionnaire-Short Form 


(PISQ-12). (continued) 
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11. Over the past 4 weeks, when you had sexual 
stimulation or intercourse, how often did you 
reach orgasm (climax)? 


0 = No sexual activity 

5 = Almost always or always 

4 = Most times (more than half the time) 
3 = Sometimes (about half the time) 

2 = A few times (less than half the time) 
1 = Almost never or never 


12. Over the past 4 weeks, when you had sexual 
stimulation or intercourse, how difficult was it for 
you to reach orgasm (climax)? 


0 = No sexual activity 

5 = Extremely difficult or impossible 
4 = Very difficult 

3 = Difficult 

2 = Slightly difficult 

1 = Not difficult 


13. Over the past 4 weeks, how satisfied were you 
with your ability to reach orgasm (climax) during 
sexual activity or intercourse? 


0 = No sexual activity 

5 = Very satisfied 

4 = Moderately satisfied 

3 = About equally satisfied and dissatisfied 
2 = Moderately dissatisfied 

1 = Very dissatisfied 


14. Over the past 4 weeks, how satisfied have you 
been with the amount of emotional closeness during 
sexual activity between you and your partner? 


0 = No sexual activity 

5 = Very satisfied 

4 = Moderately satisfied 

3 = About equally satisfied and dissatisfied 
2 = Moderately dissatisfied 

1 = Very dissatisfied 


15. Over the past 4 weeks, how satisfied have you 
been with your sexual relationship with your partner? 


5 = Very satisfied 

4 = Moderately satisfied 

3 = About equally satisfied and dissatisfied 
2 = Moderately dissatisfied 

1 = Very dissatisfied 


16. Over the past 4 weeks, how satisfied have you 
been with your overall sexual life? 


5 = Very satisfied 

4 = Moderately satisfied 

3 = About equally satisfied and dissatisfied 
2 = Moderately dissatisfied 

1 = Very dissatisfied 


17. Over the past 4 weeks, how often did you 
experience discomfort or pain during vaginal 
penetration 


0 = Did not attempt intercourse 

5 = Almost always or always 

4 = Most times (more than half the time) 
3 = Sometimes (about half the time) 

2 = A few times (less than half the time) 
1 = Almost never or never 


18. Over the past 4 weeks, how often did you 
experience discomfort or pain following vaginal 
penetration? 


0 = Did not attempt intercourse 

5 = Almost always or always 

4 = Most times (more than half the time) 
3 = Sometimes (about half the time) 

2 = A few times (less than half the time) 
1 = Almost never or never 


19. Over the past 4 weeks, how would you rate 
your level (degree) of discomfort or pain during 
or following vaginal penetration? 


0 = Did not attempt intercourse 
5 = Very high 

3 = Moderate 

2 = Low 

1 = Very low or none at all 


For the questionnaire instructions and scoring algorithm, please see www.FSFlquestionnaire.com 


FIGURE 3.8 @ (Continued) 


extensive presurgical counseling did not necessar- 
ily eliminate unrealistic hopes (such as relief of 
urinary frequency and urgency) from the personal 
goals list, nor did it dissuade these women from 
having surgery (2). 


ANATOMIC MEASURES 


The POP-Q system is recognized by the 
International Continence Society as the standard 
physical examination tool for measurement of 
pelvic organ prolapse. Currently, the significance 
of findings using this examination system is un- 
clear. Several authors have attempted to quantify 
correlations between POP-Q measurements and 
pelvic prolapse and urinary symptoms. 

Ghetti et al assessed women by both POP-Q 
exam and two questionnaires: the UDI-6 with 
three questions from the original UDI about bulge 
symptoms and an Oregon Health Sciences 
University questionnaire (OHSU). The authors de- 
termined that frequency of bother increases when 
the leading edge descends from point —3 to 0, and 
at measurements between +1 and +5, 90% of 
women report bother. A sensation of “bulging” 
correlated most strongly to prolapse both on the 
UDI-6 and OHSU questionnaires (28). However, 
30% of subjects with no prolapse reported being 
bothered by the sensation of vaginal bulge (al- 
though half of these subjects reported being only 
slightly bothered). Many symptoms of bowel and 
bladder dysfunction showed negligible correla- 
tions with overall prolapse severity. Anterior com- 
partment prolapse did not correlate to urinary in- 
continence, frequency, and difficulty voiding in 
this study (28). 

Bradley et al compared findings from the POP- 
Q exam to the PFDI in non—care-seeking women 
with an intact uterus. This study determined that 
obstructive urinary symptoms increased as ante- 
rior descensus and maximal vaginal descensus in- 
creased. Urinary incontinence (including stress 
urinary and urge urinary incontinence) and bowel 
symptoms were not associated with descensus of 
any vaginal component. Prolapse symptom scores 
from the PFDI increased as anterior wall prolapse 
increased on the POP-Q. However, these symp- 
toms did not correlate to posterior wall and apical 
prolapse on the POP-Q. Patient report of “seeing 
or feeling a bulge” was associated with increasing 
descensus in all compartments. Bradley et al and 
other authors have not been able to determine the 
point at which vaginal descensus clearly became 
symptomatic (29,30). 

Digesu et al compared findings from the POP- 
Q exam to questionnaire responses on the P-QOL 
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questionnaire in a study assessing 233 sympto- 
matic and 122 asymptomatic women. Overall, the 
symptomatic women had greater symptom sever- 
ity by questionnaire and significantly greater pro- 
lapse on exam compared to the asymptomatic pop- 
ulation. Similar to Bradley’s findings, urinary 
symptoms were not correlated to uterovaginal pro- 
lapse (including the anterior component), with the 
exception of the “feeling of incomplete bladder 
emptying” and the “need of straining during void- 
ing” (31). Interestingly, the need to strain during 
voiding also correlated to posterior vaginal wall 
prolapse and uterine descent. In contrast to 
Bradley’s findings, bowel symptoms were 
strongly associated with posterior vaginal wall 
prolapse. Sexual dysfunction was assessed and 
was specifically associated only with cervical de- 
scent (measure C on POP-Q) (31). 

Ellerkmann observed a weak inverse relation- 
ship between worsening anterior compartment 
prolapse and stress incontinence. This association 
may be a result of mechanical obstruction or ure- 
thral kinking (30). No correlation was identified 
between worsening anterior compartment prolapse 
and urge incontinence (30). Worsening prolapse in 
all compartments was associated with increasing 
symptoms of pelvic discomfort and visualization 
of a bulge. Only weak correlations were shown be- 
tween posterior prolapse and the “sensation of in- 
complete evacuation and digital manipulation” 
(30). Romanzi found a significant association be- 
tween voiding dysfunction and detrusor instability 
and pelvic organ prolapse (32). 


CONCLUSION 


Clear and precise outcomes assessment and con- 
sideration of the proper outcomes measures to 
evaluate are becoming more important as the dis- 
cipline of pelvic floor medicine advances. The use 
of available questionnaires continues, while the 
development of newer and more sophisticated in- 
struments is in progress. Researchers are chal- 
lenged not only with designing proper all-inclu- 
sive instruments, but also with defining those 
outcomes that are most important to assess. 
Although objective parameters will always main- 
tain their importance, assessment of patient goals, 
quality of life, and subjective measures are right- 
fully beginning to gain proper attention. 
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CHAPTER 4 


Physiology of Lower Urinary 
Tract—Bladder and Urethra 


Toby C. Chai and Gopal N. Gupta 


INTRODUCTION 


Normal bladder function is typified by the storage 
of an adequate volume of urine at low pressure 
without leakage and unwanted bladder sensations 
(urgency) interspersed with periods of efficient 
unimpeded expulsion of urine. The bladder and 
bladder outlet (internal and external urethral 
sphincters) are under tightly regulated neural con- 
trol. This allows for normal urinary storage and 
expulsion. The bladder and internal urethral 
sphincter are composed of smooth muscle fibers, 
while the external urethral sphincter is composed 
of skeletal striated muscle fibers. While we have 
learned much of bladder neurophysiology from 
studying animal models, the actual pathologic de- 
fects in bladder dysfunction frequently encoun- 
tered clinically, such as urinary incontinence (both 
stress and urge), nonneurogenic detrusor overac- 
tivity, hypersensitive bladder syndromes (e.g., 
overactive bladder and interstitial cystitis), and 
nonobstructive urinary retention remain elusive. 
Animal models have helped test etiologic theories 
and define treatment modalities for disorders of 
micturition and urinary continence. This chapter 
will focus on data obtained from experiments per- 
formed with human tissues if available. 

There is less published literature about neuro- 
physiologic control of the urethra compared with 
that of the bladder. Additionally, the functional 
framework of the urethra is opposite to that of the 
bladder: during urine storage, the urethra is con- 
tracted while the bladder is relaxed, and during ex- 
pulsion, the urethra is relaxed while the bladder is 
contracted. Therefore, treatments designed to re- 
verse bladder dysfunction would mandate opposite 
effects on the urethra. 


The bladder is unique among autonomically in- 
nervated organs due to the high degree of con- 
scious or voluntary control that can be exerted on 
its function. This means that well-established neu- 
ral connections from higher neural centers (e.g., 
cerebral cortex) to the bladder exist. Therefore, the 
neural control of bladder function is quite complex 
and a neurophysiologic defect anywhere from the 
cerebral cortex to the bladder can result in bladder 
dysfunction. This complexity in part explains our 
limited understanding of the pathophysiology of 
bladder dysfunction and also explains the limited 
treatments available for these bladder problems. 
The intent of this chapter is not to provide an ex- 
haustive review of the basic science literature, but 
rather to present neurophysiological facts that have 
clinical relevance. Literature from experimental 
studies utilizing humans and/or human bladder tis- 
sues will be emphasized for maximal clinical rele- 
vance. 


BLADDER EFFERENT PATHWAY 
Peripheral Efferent Neural Pathways 


The motor pathway to the bladder is autonomic. 
The bladder efferent neuronal bodies originate 
from the S2-S4 spinal cord within the sacral 
parasympathetic nucleus, which is situated be- 
tween the ventral and dorsal horn gray matter. The 
preganglionic axons exit the spinal cord in the ven- 
tral roots and merge into the periphery in the 
pelvic nerves. These pelvic nerves synapse at gan- 
glia within the periphery at the pelvic plexus or 
even within the bladder wall (intravesical ganglia) 
(1,2). The postganglionic nerves then synapse onto 
the bladder smooth muscle cells (Fig. 4.1). The 
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Diencephalon 
(thalamus) 


External urethral 
sphincter 


end effect of activation of the efferent pathway is 
a coordinated, efficient bladder contraction that re- 
sults in bladder emptying. 

The sympathetic motor neuronal bodies reside 
in the thoracolumbar spinal cord. The pregan- 
glionic motor fibers also exit the spinal cord within 
the ventral nerve roots. The preganglionic fibers 
synapse on the postganglionic nerve at the par- 
avertebral ganglia, which lie close to the spinal 
cord. The postganglionic nerve becomes the hy- 
pogastric nerve following closely to the hypogas- 
tric artery to innervate the bladder. 

The role of sympathetic motor innervation in 
normal bladder function is not totally clear in the 
human. Studies in the cat suggest that it has a role 
in maintenance of urinary continence. Activation 
of sympathetic outflow to the bladder via stimula- 
tion of bladder afferents in anesthetized cats 
caused the bladder to relax and the urethra to con- 
tract (3,4). This pathway may have importance in 
maintaining continence in humans. The human 
bladder smooth muscle has been found to have B3- 


Mesencephalon 
(midbrain) 


FIGURE 4.1 @ (1) Medial preop- 
tic (MPO) area; (2) periaqueductal 
gray (PAG) area; (3) pontine micturi- 
tion center (PMC), M-region, or 
Barrington’s nucleus; (4) L-region; 


j (5) sacral parasympathetic nucleus; 
(6) Onuf's nucleus; (A) dorsal root 


ganglia; (B) intramural ganglia. 


adrenergic receptor (63-AR), which may mediate 
its relaxation (5). The relaxation of the bladder 
may be through inhibition of the parasympathetic 
intravesical ganglia or through activation of B3- 
AR on the bladder. Therefore, the concept of using 
a B3-AR agonist for detrusor overactivity is ac- 
tively being investigated. 

The motor pathway to the bladder does not 
have to be thought of as “isolated” from the affer- 
ent pathway (detailed later). Recent data has 
shown that “micromotions” of the bladder can be 
detected in humans with sensory urgency (overac- 
tive bladder syndrome) (6). These micromotions 
are presumed to be small localized contractions of 
the detrusor muscle that cannot be detected with 
conventional water-filled cystometrography. It is 
presumed that these bladder micromotions within 
the smooth muscle can disturb nearby sensory 
fibers, giving rise to a sense of urinary urgency. 
Patients with overactive bladder syndrome had 
much higher frequencies of these detrusor micro- 
motions (6). Therefore, there can be a relationship 
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between detrusor overactivity (in this case micro- 
motions) and increased sensory awareness of the 
bladder. It remains to be seen how clinically use- 
ful micromotion detection will become and 
whether this is truly related to overactive bladder 
syndrome. 


Detrusor Smooth Muscle Signaling 


The neurotransmitter released by the pregan- 
glionic and postganglionic parasympathetic nerves 
is acetylcholine. Acetylcholine released by the 
postganglionic cells binds to muscarinic receptors 
(M2 and M3) on the bladder smooth muscle cells 
to initiate the excitation—contraction event. 
Bladder smooth muscle contraction mechanisms 
have been extensively studied because it is easy to 
obtain smooth muscle from animal models, both in 
normal and experimentally induced diseased states 
(e.g., bladder outlet obstruction, diabetes, inflam- 
mation models). One must remember that these are 
in vitro studies in which the bladder has been typ- 
ically stripped of the urothelium and neural input; 
thus, the findings from organ baths do not neces- 
sarily reflect the complete in vivo picture. 

The normal human bladder is composed of 
70% M2 receptors and 30% M3 receptors. It is ac- 
tually the M3 receptors that are responsible for 
organ bath—measured contractions (7,8). However, 
M2 receptors mediate organ bath contractions in 
spinal cord—injured humans (9). It was also shown 
that mRNA for M3 receptor decreased as a func- 
tion of aging in the human bladder (10). This could 
possibly explain the decreased contractility of the 
bladder in the elderly. Another study suggested 
that unique variations in expression of M2 and M3 
receptors could explain variable responses to an- 
timuscarinics (11). 

Most treatments for patients with urinary ur- 
gency, frequency, and urge incontinence (overac- 
tive bladder) are aimed at blockade of presumed 
“uninhibited” bladder smooth muscle contractions 
mediated by either M2 or M3 receptors. This is 
based on the supposed mechanism of action of an- 
timuscarinic agents. Whether these presumed 
pathologic detrusor smooth muscle contractions 
are pathophysiologic, whether there is an alter- 
ation in muscarinic receptor phenotype distribu- 
tion (M2:M3 ratio), and whether the primary 
pathology in overactive bladder is in the motor ef- 
ferent pathway are currently unknown. It is un- 
clear whether the physiologic defect in overactive 
bladder lies completely in the bladder motor path- 
way or may involve the sensory pathway. Urinary 
urgency would seem to involve a component of 
sensory-initiated phenomenon. Nevertheless, the 


efficacy of antimuscarinics for treatment of over- 
active bladder symptoms has been shown in multi- 
ple large clinical trials (12). 

The trigger for smooth muscle contraction is 
the increase in intracellular cytosolic calcium. 
Muscarinic receptor activation initiates this 
through cascades of secondary messenger events. 
The prototypical smooth muscle contraction sig- 
naling by increased cytosolic calcium is best ex- 
plained by M3-receptor activation. M3 activation 
results in activation of phospholipase C, which hy- 
drolyzes phosphoinositide-4,5-biphosphate, with 
subsequent release of inositol triphosphate (IP3) 
and diacylgycerol (13). Diacylgycerol activates 
protein kinase C, which can increase cytosolic cal- 
cium through release of intracellular stores, while 
IP3 activates the release of calcium from the sar- 
coplasmic reticulum. These events ultimately re- 
sult in increased cytosolic calcium. Surprisingly, 
this prototypical sequence of events of phospholi- 
pase C activation and IP3 and diacylgycerol re- 
lease was not critical to M3-mediated human de- 
trusor smooth muscle contraction (14). This 
demonstrates that there are species-specific differ- 
ences in secondary messenger events even if M3- 
receptor activation is the upstream event. The con- 
tractions in human detrusor smooth muscle were 
largely mediated by calcium influx through L- 
type, voltage-dependent channels (nifedipine-sen- 
sitive channels). These mechanisms are depicted 
in Figure 4.2. 

Although increased cytosolic calcium is still 
the ultimate event (15,16), the mechanism by 
which activated M2 receptors mediate detrusor 
smooth muscle contraction is less direct than the 
mechanism occurring with activated M3 receptors. 
Because human bladders obtained from spinal 
cord—injured patients have M2-mediated contrac- 
tions (9), it is critical to understand the down- 
stream events after M2-receptor activation. The 
activated M2 receptor interacts with the Gi pro- 
tein, which then inhibits adenylyl cyclase, result- 
ing in decreased cytosolic cAMP. cAMP ulti- 
mately regulates intracellular calcium. If cAMP is 
decreased by M2-receptor activation, cytosolic 
calcium will be increased, leading to contraction. 
In addition, adenylyl cyclase is the prototypical 
enzyme that is activated by activation of the B- 
adrenergic receptor, with resultant increased 
cAMP and smooth muscle relaxation. In this way, 
M?2-receptor activation could induce smooth mus- 
cle contraction by counteracting sympathetic ef- 
fects on detrusor smooth muscle. These mecha- 
nisms are depicted in Figure 4.2. 

Receptors other than M3 may also mediate 
bladder contractions. This was based on findings 
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FIGURE 4.2 ®@ Representative of a detrusor smooth muscle cell. 


that bladder contractions in animals were resistant 
to both cholinergic and adrenergic block- 
ade (termed “nonadrenergic, noncholinergic” 
[NANC]-mediated bladder contractions) (17). For 
example, in humans it was shown that the puriner- 
gic agent adenosine triphosphate (ATP) can cause 
bladder smooth muscle contractions (18). These 
ATP-mediated contractions occur through the 
P2X1 receptors on the bladder smooth muscle 
(19). It is possible that in disease states bladder 
contractions could shift from muscarinic- to 
purinergic-mediated mechanisms. In humans, it 
has been shown that bladder smooth muscle strips 
obtained from patients with interstitial cystitis are 
much more responsive to ATP compared to con- 
trol human bladder strips (20). Also, in aging, the 
human detrusor has an increased purinergic trigger 
as the basis for its contractions (21). 

Detrusor smooth muscle contraction is trig- 
gered by increased cytosolic calcium. Calcium 
binds to calmodulin and causes a conformal 
change in calmodulin, exposing sites that interact 
with myosin light-chain kinase (MLCK). MLCK 
activation phosphorylates MLC protein, which re- 
sults in cycling of myosin crossbridges (heads) 
along actin filaments and the development of ten- 
sion. Furthermore, phosphorylation of MLC also 
activates myosin ATPase, which hydrolyzes ATP 


to provide energy for detrusor smooth muscle con- 
traction. A secondary mechanism that is calcium 
independent can also occur via the rho-rho-kinase 
pathway. This pathway is dependent on inhibition 
of MLC dephosphorylation (via inhibition of 
myosin phosphatase) (22). The rho-rho-kinase 
pathway has been shown to mediate human detru- 
sor smooth muscle contractions (14,23). The rho- 
rho-kinase pathway may represent another thera- 
peutic target, assuming it either is pathologically 
altered in disease or can be harnessed to compen- 
sate for defects in the calcium-dependent excita- 
tion—coupling pathway. 

A clinical condition that seems to be directly 
related to the efferent system is that of idiopathic 
nonobstructive urinary retention. Patients present 
in urinary retention without an identifiable bladder 
outlet obstruction. The etiology of the retention is 
presumed to be the inability of the detrusor smooth 
muscle to generate a contraction. However, treat- 
ment with oral urecholine, a muscarinic agonist, 
has not proven to be uniformly clinically useful, 
even though the first description of its use was 
over half a century ago (24). The failure of the 
smooth muscle to contract may be caused by a va- 
riety of reasons related to the neurophysiology dis- 
cussed above, including failure of the efferent 
nerves to release acetylcholine, failure of urethra 
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or bladder outlet to relax, and/or failure of excita- 
tion—-contraction coupling at any point along the 
pathway from muscarinic receptor activation to 
force generation. A synopsis of the complexities of 
smooth muscle function in the lower urinary tract 
has been published (25). 


Descending Efferent Neural Pathways 


Descending neurons from the medullary pons 
(pontine micturition center [PMC], Barrington’s 
nucleus, or M-region) synapse on the sacral 
parasympathetic nucleus to modulate efferent out- 
flow to the bladder. In cats this pathway has been 
demonstrated (26), and stimulation of this area 
caused the bladder to contract and the urethra to 
relax (27). Since the PMC is under volitional cor- 
tical control, the micturitional reflexes can be con- 
sciously suppressed (see Fig. 4.1). These descend- 
ing pathways respond to adrenergic receptor 
agonists/antagonists (28,29) in modulating the 
micturition reflex. Intrathecal adrenergic agonists 
augment the micturition reflex (promote bladder 
emptying), whereas adrenergic antagonists inhibit 
the micturition reflex (promote bladder storage). 

In the context of alpha-blocker use in treatment 
of benign prostatic hyperplasia (BPH) and lower 
urinary tract symptoms (LUTS) such as urinary 
frequency and urgency, these findings are relevant 
and interesting. Traditionally, the mechanism of 
action of alpha-blockers in the treatment of BPH 
has been thought to be relaxation of prostatic 
smooth muscle, with subsequent decreased “dy- 
namic” tone of the prostatic urethra (30). Another 
effect on the prostate may be apoptosis of prosta- 
tic glandular cells (31). However, the therapeutic 
effect of alpha-blockers in decreasing urinary fre- 
quency and urgency may also target the central de- 
scending efferent pathways onto the sacral spinal 
cord and thereby inhibit the micturition reflex. 
Furthermore, elevated catecholamine states such 
as hypertension have been shown to be associated 
with increased LUTS in both animals and humans 
(32,33). These findings suggest that the beneficial 
actions of alpha-blockers in LUTS may be more 
complex than previously thought. 


Clinical Measures of Bladder Efferent 
Pathway 


The cystometrogram is the clinical tool used to 
measure detrusor contraction. During a detrusor 
contraction an increase in intravesical pressure is 
measured. A pressure-flow study (PFS) is created 
when simultaneous uroflowmetry is obtained dur- 
ing the voiding phase of the cystometrogram. The 


primary goal of analyzing components of the PFS 
data (e.g., maximum detrusor pressure, maximum 
urinary flow rate) is to determine whether there is 
an element of bladder outlet obstruction (BOO). 
BOO should result in a higher detrusor contraction 
pressure with decreased maximal flow rate. 
Various mathematical constructs derived from the 
PFS data have been proposed to help stratify pa- 
tients into the obstructed versus nonobstructed cat- 
egory (34,35). 

While the goal of the PFS is to determine pres- 
ence of BOO, measurement of the isovolumetric 
bladder contraction pressure has been advocated to 
measure detrusor contractile strength (36) using an 
outlet occlusive urethral catheter. It has been 
demonstrated that impaired detrusor contractility 
has been underrecognized (37), especially if iso- 
volumetric bladder contraction pressures are not 
determined. Currently, the primary and most effec- 
tive treatment of detrusor failure remains intermit- 
tent clean catheterization. 


BLADDER AFFERENT PATHWAY 
Afferent Neural Pathways 


The bladder wall has been shown to have sensory 
nerve endings that are responsive or triggered by 
stretch (38). These afferent fibers were tradition- 
ally thought to terminate in the lamina propria; 
however, recently, sensory afferent fibers were 
seen to extend into the rat bladder urothelium, in- 
termingling with urothelial cells (39). In humans, 
substance P—containing nerve terminals (a marker 
for sensory fibers) have been found to be in close 
approximation to the urothelium (40). These fibers 
are part of the bipolar sensory nerve. The neural 
soma (bodies) reside in the dorsal root ganglia and 
the other end of the sensory nerve fiber terminates 
in the dorsal horn of the gray matter in the spinal 
cord. Here, descending pathways can modulate af- 
ferent input (41). In addition, afferent fibers can 
synapse onto the sacral parasympathetic nuclei to 
modulate the efferent outflow to the bladder (42). 

The bladder sensory nerves travel in the periph- 
ery within the pelvic nerve, hypogastric nerve, and 
pudendal nerve and are composed of A-ò myeli- 
nated fibers and unmyelinated c-fibers. The c- 
fibers are normally silent, but in animal models 
with experimentally injured states such as inflam- 
mation and spinal cord injury, these fibers are ac- 
tivated (43,44). The A-5 fibers respond to pressure 
and stretch and initiate the micturition reflex (45). 
Patients with bladder outlet obstruction (males and 
females) have been shown to have a positive blad- 
der ice-water test, which correlates with activation 
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of the c-fibers (46). These fibers also respond to 
capsaicin, a neurotoxin isolated from hot peppers. 
Capsaicin and its derivatives such as resinifera- 
toxin have been proposed to be used to block acti- 
vated c-fibers in disease states. It has been hypoth- 
esized that interstitial cystitis results from 
activation of c-fibers, which then transmit signals 
of pain and burning. However, a recent large mul- 
ticenter placebo-controlled clinical trial of intrav- 
esical resiniferatoxin for interstitial cystitis symp- 
toms showed no clinical benefit (47), arguing 
against c-fiber activation as the cause of interstitial 
cystitis symptoms. 

The lack of appropriate sensory measurement 
tools and inability to obtain dorsal root ganglia 
where sensory nerve cells reside have made the 
study of the human bladder sensory pathway diffi- 
cult. Most studies have traditionally focused on the 
efferent pathway, primarily because of the abun- 
dant resources to study bladder smooth muscle. 
Much of this research has been borrowed and 
adapted from other areas such as vascular smooth 
muscle. Advances in treatment for bladder symp- 
toms such as urinary frequency, urinary urgency, 
and bladder pain will require a better understand- 
ing of how bladder sensory signals are processed. 
A review of bladder sensory processing has been 
recently published (48). 

The neurotransmitters responsible for sensation 
in the human bladder are not precisely known. 
Putative sensory neurotransmitters derived from 
animal studies include substance P, calcitonin- 
gene-related peptide, and corticotrophin-releasing 
factor (CRF) (49,50). The importance of 
P2X3/P2X2 purinergic receptors to the bladder 
sensory processing has been shown with knockout 
animal models. P2X3 and P2X2 knockout mice 
have been shown to have increased bladder capac- 
ity and decreased voiding frequency. This is con- 
sistent with decreased afferent signaling into the 
micturition reflex (51). 


Urothelial Afferent Signaling 


The bladder urothelium has traditionally been 
thought to function as a barrier, protecting the un- 
derlying stroma from urinary irritants. However, 
recently, the bladder urothelial cell has been 
shown to have neuronal-like properties (52). 
Urothelial cells have demonstrated release of neu- 
rotransmitters such as ATP (53-55), nitric oxide 
(56), and acetylcholine (21). The urothelial cell 
also expresses receptors that are typical signal 
transduction receptors found on neurons. These in- 
clude muscarinic receptors (57), TRPV1 or “hot” 
receptors (39,58), TRPM8 or “cool” receptors 


(58), and purinergic receptors (P2X3 and P2X2) 
(59,60). Urothelial sensory ability was first sug- 
gested by work from Ferguson demonstrating that 
rabbit bladder urothelium releases ATP in re- 
sponse to stretch (53). This finding has been repro- 
duced in human bladder urothelium using different 
experimental techniques to stretch the urothelium 
(54,55). 

Bladder urothelial sensory signaling has been 
shown to be important in the human disease state 
of interstitial cystitis. Increased ATP release in re- 
sponse to stretch has been demonstrated in human 
bladder cells from interstitial cystitis patients (54). 
A common pathologic symptom in interstitial cys- 
titis is the hypersensation of bladder filling. The 
increased ATP release could bind to P2X3 recep- 
tors on sensory nerve endings within the urothe- 
lium to cause an increased sensation during blad- 
der filling. Furthermore, interstitial cystitis cells 
express more P2X3 and P2X3 receptors, which 
suggests that the augmented ATP release by the in- 
terstitial cystitis urothelial cells could serve an au- 
tocrine role (59,60). The pathways in urothelial 
signaling are depicted in Figure 4.3. 


Clinical Measures of Bladder Afferent 
Activity 


Three sensory thresholds—first sensation of fill- 
ing, first desire to void, and strong desire to void 
(61)—have been used to assess the clinical meas- 
urement of bladder sensory signals. These sensa- 
tions are easily distinguishable from each other 
and other sensations. These thresholds have clini- 
cal utility, for example, in interstitial cystitis, in 
which the bladder capacity is significantly dimin- 
ished due to pain with bladder filling (62). This 
study also suggested that central processing of 
pain was altered in interstitial cystitis patients. 
The intent of an ice-water test is to induce a re- 
flex bladder contraction through rapid infusion of 
ice water into the bladder and activating the c-fiber 
afferents, which ultimately trigger a bladder con- 
traction. The clinical utility of this method of sen- 
sory testing in routine practice has not been estab- 
lished. The high incidence of a positive ice-water 
test in a population of bladder-obstructed patients 
has been suggested to reflect bladder neuroplastic- 
ity in these patients (46). The ice-water test is neg- 
ative in control individuals without voiding symp- 
toms. A recently described process in which a 
constant current electrical stimulus was applied to 
the bladder urothelium via an intravesical elec- 
trode to determine sensory thresholds was de- 
scribed (63). This methodology is purported to 
provide reliable measures of spinal sensory and 
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FIGURE 4.3 ©  Urothelial cells can function as both sensory and transducer cells by receiving and send- 
ing signals to neighboring urothelial cells, nerves, or detrusor smooth muscle. 


peripheral sensory nerve function from the large 
and small myelinated and unmyelinated nerve 
fibers. 


HIGHER-LEVEL CENTRAL NERVOUS 
SYSTEM PROCESSING OF BLADDER 
AFFERENT SIGNALS 


The bladder is unique among visceral organs in 
that it is under a high level of volitional control. 
Investigators studying the brain using either 
positron emission tomography or functional mag- 
netic resonance imaging (fMRI) during bladder 
storage and emptying have found similar areas of 
activation in humans as compared to those found 
in the cat and rat (64-66). Recent fMRI studies 
were performed on subjects without neurologic 
disease but with “poor bladder control” on urody- 
namics and were compared to control patients with 
normal bladder parameters on urodynamics (67). 
Patients with poor bladder control had less activa- 
tion of the orbitofrontal cortex during bladder fill- 
ing, suggesting that activity in the orbitofrontal 
cortex suppresses promicturition signals. 
Investigators have found a high association be- 
tween depression and idiopathic urinary inconti- 
nence (e.g., urge incontinence) (68,69). This asso- 
ciation further highlights the complexity of 
bladder control at supraspinal levels. In the rat 
model, reduction of central nervous system sero- 


tonin by clomipramine-induced bladder overactiv- 
ity (70). Furthermore, the bladder overactivity in 
serotonin-depleted animals could be reversed by 
treating the animals with the serotonin reuptake in- 
hibitor fluoxetine. 

CRF has been implicated as a neurotransmit- 
ter/neuromodulator in a variety of nonhypophyseal 
neuronal systems, including the neural control of 
bladder function. The importance of CRF on blad- 
der function was reviewed (71). Barrington’s nu- 
cleus, or the PMC, which has a central role in co- 
ordinating bladder function, is richly innervated 
with CRF-containing neurons (72). CRF-contain- 
ing neurons have also been detected in areas such 
as the dorsal raphe nucleus (associated with de- 
pression), amygdala (relay center for emotional 
stress and visceral pain), and hippocampus (asso- 
ciated with memory). These related findings help 
support an association between stress responses, 
depression, visceral pain, and micturitional distur- 
bances. However, it has not been determined 
whether a primary bladder condition (such as in- 
terstitial cystitis or overactive bladder) leads to de- 
pression or whether depression may cause bladder 
symptoms. 


URETHRAL EFFERENT PATHWAY 


The urethra is composed of both smooth and stri- 
ated muscle. The smooth muscle component is au- 
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tonomically innervated, while the striated portion 
is somatically innervated. The striated portion of 
the urethra in both males and females is called the 
rhabdosphincter or the external urethral sphincter. 
The human rhabdosphincter is composed of both 
slow and fast fatigue fibers. This may explain the 
sphincter’s ability to maintain tone over a long pe- 
riod of time (73). Innervation of the rhabdosphinc- 
ter is via a motor neuron arising from the $2-S4 
spinal cord at Onuf’s nucleus and exits along with 
the parasympathetic motor nerves. In contrast, so- 
matic motor innervation to the rhabdosphincter is 
via the pudendal nerve. 

The internal urethral sphincter is located proxi- 
mal to the rhabdosphincter in close proximity to 
the bladder neck and is primarily sympathetically 
innervated (74). During ejaculation, the internal 
sphincter allows closure of the bladder neck, thus 
preventing retrograde semen flow. Traditionally, 
alpha-blocking agents were thought to relax the in- 
ternal sphincter in the face of benign prostatic hy- 
perplasia. However, as mentioned in the section on 
bladder efferent pathways, alpha-blockers may 
also work at the level of the spinal cord, modulat- 
ing (inhibiting) descending influences on micturi- 
tion pathways. 

Descending pathways from higher centers pro- 
mote urine storage (bladder relaxation and urethral 
contraction) and synapse on Onuf’s nucleus motor 
neurons. Norepinephrine and serotonin are the 
neurotransmitters involved at these synapses. The 
proposed mechanism of action of duloxetine is 
augmentation of this urine storage reflex. A recent 
review on the use of duloxetine, a serotonin—nor- 
epinephrine reuptake inhibitor, to modulate the 
contractility of the external urethral sphincter and 
bladder capacity was published (75). Blockade of 
reuptake of these neurotransmitters augments ac- 
tivity of motor neurons in Onuf’s nucleus, with re- 
sultant increased tone of the external urethral 
sphincter. The effectiveness of duloxetine in de- 
creasing stress urinary incontinence in females has 
been shown in a placebo-controlled clinical trial 
(76). 

Young males have been reported to have inter- 
nal urethral dysfunction (77-79). The bladder out- 
let obstruction is proposed to be due to inappropri- 
ately high internal urethral sphincter tone. 
Treatment with alpha-blockers and incision of the 
internal urethral sphincter and bladder neck has 
been described as clinically effective. 


URETHRAL AFFERENT PATHWAY 


Urethral sensory innervation is similar to the rep- 
resentation of sensory innervation of the bladder. 


Sensory nerves can travel along the pudendal, 
pelvic, and hypogastric nerves (80). These fibers 
synapse within the dorsal horn of the S2 to S4 
spinal cord (those that travel in pudendal and 
pelvic nerves) and the thoracolumbar spinal cord 
(hypogastric nerve). 

The presence of fluid traversing the urethra ac- 
tivates the afferent pathway. These afferent fibers 
in turn reinforce the bladder to contract more effi- 
ciently, probably through facilitatory descending 
input. This urethrovesical reflex has been shown in 
humans (81,82). Alternatively, an urethrovesical 
reflex that promotes urinary storage is present. 
Voluntary contraction of the external urethral 
sphincter can induce inhibition of bladder contrac- 
tions (83). This reflex may be the basis for how 
Kegel exercises may induce bladder relaxation and 
prevent urge incontinent episodes. 
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CHAPTER 5 


Basic Evaluation of the 


Incontinent Female Patient 
Steven E. Swift and Alfred E. Bent 


T remains considerable debate over what 
constitutes the minimal or basic evaluation of the 
incontinent female. Although there are a few pub- 
lished guidelines, no studies to date have deter- 
mined the effectiveness of these recommendations 
or their relationship to therapeutic outcomes. 
Therefore, we are left with conflicting expert opin- 
ion regarding which, if any, testing should be done 
before initiating therapy for incontinence in the fe- 
male patient. 

However, with these limitations in mind, any 
basic evaluation of the incontinent female should 
be able to distinguish reliably among stress urinary 
incontinence and urge urinary incontinence. This 
is a particularly important point because the thera- 
peutic interventions for the various types of incon- 
tinence are dramatically different. While surgery 
plays a large role in treating stress urinary inconti- 
nence, it often makes urge incontinence worse. 
Mixed urinary incontinence (a combination of 
stress and urge incontinence) cannot be diagnosed 
with any degree of certainty without the use of 
urodynamic testing. If a patient is having detrusor 
contractions during evaluation, multichannel uro- 
dynamic testing is required to ensure that any loss 
seen with cough or Valsalva is due to a weak ure- 
thral sphincter mechanism and not a detrusor con- 
traction. In addition, the evaluation should be able 
to detect those uncommon forms of incontinence 
that require referral to a specialist. 


BACKGROUND 


The Agency for Health Care Policy and Research 
(AHCPR) first published consensus guidelines for 


evaluation and management of urinary inconti- 
nence in 1992 (updated in 1996) (1). These guide- 
lines were drawn up by a panel of experts who 
based their recommendations on a critical review 
of the literature and on expert opinion. They rec- 
ommended that a basic evaluation should include 
the following: a thorough history (including a 
voiding diary), physical examination, postvoid 
residual urine determination, and urinalysis. The 
evaluation criteria were subsequently applied ret- 
rospectively to a referral-based practice and were 
found to correctly diagnose only 70% of subjects 
with the complaint of stress urinary incontinence 
(2). However, it must be remembered that these 
guidelines were developed for a primary care prac- 
tice, but in the study mentioned, they were applied 
to a tertiary referral population. Therefore, it re- 
mains to be determined how effective they are for 
patients in a primary clinical practice. However, 
the study did point out some of the shortcomings 
of the AHCPR guidelines and demonstrated that 
these recommendations should be constantly 
tested and updated to reflect changes in our knowl- 
edge base. 

Since the AHCPR’s introduction of guidelines, 
two other organizations have published guidelines 
for evaluation of the incontinent female. The 
American College of Obstetrics and Gynecology 
(ACOG) has published criteria for evaluating pa- 
tients prior to surgery for stress incontinence (3) 
(Table 5.1). These guidelines are more specific to 
preoperative findings or criteria that should be met 
prior to embarking on invasive therapy. The 
International Consultation on Incontinence (ICI) 
has published an extensive algorithm (that can be 
viewed on line at www.continent.org open docu- 
ments) on the evaluation and treatment of the 
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ACOG Guidelines for Primary Surgery for SUI 


Confirmation of Indication Actions Prior to the Procedure 
Documentation of stress incontinence Document normal voiding habits 

Identify and manage transient causes of stress incontinence Document normal neurological examination 
Demonstrate stress loss and confirm low residual urine Document absence of prior incontinence or 


radical surgery 
Document absence of pregnancy 
Counsel patient regarding alternative therapy 


incontinent female (4). The portion that covers the evaluated in clinical practice, so while they seem 
basic evaluation is complete and furthers that pub- complete, until tested they may prove less then re- 
lished by the AHCPR and should serve as a thor- liable. 

ough clinically practical model (Table 5.2). This chapter focuses on simple testing tech- 
However, neither of these criteria sets has been niques for evaluating the incontinent female that 


ICI Guidelines for the Initial Evaluation of the Incontinent Female 


History and general assessment Nature and duration of symptoms 
Previous surgical procedures 
Environmental issues 
Patient mobility 
Mental status 
Disease status 
Patient medications 
Patient goals 
Patient expectations 


Fitness for surgery 
Urinary diary and symptom score 3- or 7-day diary 

Quality-of-life tool specific for incontinence 
Physical examination Abdominal examination 


Sacral neurologic examination 
Pelvic examination 
Assess estrogen status 

Cough stress test Preferably with a full bladder 

Urinalysis +/— urine culture Dip in office urinalysis may be adequate. 
Culture only for patients suspected of having a 
UTI by urinalysis 

Postvoid residual determination by abdominal examination 1&0 catheterization 
Ultrasound Postvoid residual optional 
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are available to most practitioners and points out 
some of the situations that require more special- 
ized testing or referral. 


HISTORY 


All too often the patient’s history is used to diag- 
nose the type of incontinence. The following state- 
ment is as true today as it was in 1972 and sums up 
the role of history in diagnosing the type of urinary 
incontinence in females: “urinary symptoms in the 
female can be extremely misleading and do not 
form a scientific basis for treatment . . . . Without 
some form of objective investigation, the gynecol- 
ogist who relies on clinical impression is likely to 
submit some of his (or her) patients to ineffective 
surgery, and others to needless surgery” (5). 
History alone is a poor predictor of the type of in- 
continence, and there is no question or set of ques- 
tions that can adequately distinguish between the 
various forms of incontinence (6-9). 


Severity of Incontinence 


Although history is a poor predictor for the type of 
incontinence, it does play a major role in evaluation 
and treatment. A comprehensive urogynecologic 
history should include duration and characteristics 
of the incontinent episodes, frequency of inconti- 
nent episodes, use of protective devices, previous 
therapy, and any conditions that may predispose the 
patient to incontinence. Determining the nature and 
severity of the patient’s incontinence will help di- 
rect future therapies, with more severe symptoms 
suggesting more aggressive therapeutic choices and 
milder symptoms suggesting less invasive interven- 
tions. Although this may seem obvious, it can be 
overlooked. All too often a patient who has two or 
three incontinence episodes a year is referred to a 
specialist. There she undergoes an extensive evalu- 
ation with expensive testing and is offered invasive 
surgery or placed on daily medication simply for re- 
sponding “yes” to a question about incontinence at 
an annual exam. Therefore, documenting the degree 
and severity of the problem is important before of- 
fering therapy. There are no validated or recognized 
severity scales to use in documenting the degree of 
incontinence, and there is no severity measure or 
cut-off for determining who will benefit from more 
or less invasive therapies. Instead, there exists a 
continuum of patients. Those with symptoms at ei- 
ther extreme represent obvious examples of mini- 
mal or severe incontinence for whom the decision to 
intervene or not is readily apparent. It is the patient 
with mild-to-moderate symptoms who represents 
the greatest challenge in determining the extent of 


evaluation and treatment. Therefore, documenting 
the degree of her problem and desire for therapeutic 
interventions will aid greatly in treatment planning. 


Transient Causes of Incontinence 


Reversible and transient causes of incontinence 
should be identified. These are summarized with 
the mnemonic DIAPPERS (Table 5.3). 


Delirium 


Delirium is a state of confusion or altered con- 
sciousness characterized by acute or subacute 
onset. Delirium may result from many drugs or 
medical illnesses, and these should be considered 
in patients who are very poor historians or whose 
caretakers demonstrate concern over their change 
in behavior. The underlying causes of delirium 
may present atypically and, if unrecognized, may 
be associated with significant morbidity and mor- 
tality (10). Incontinence is a symptom that may 
abate when the cause of the patient’s confusion is 
identified and treated. 


Infection (Recurrent Urinary Tract 
Infections) 


Urogenital atrophy predisposes postmenopausal 
women to develop urinary tract infections (UTIs). 
The prevalence of recurrent UTI (defined as greater 
then three per year) is as high as 8% to 10% in 
women over the age of 60 years, and it is present in 
50% of female nursing home residents (11). 
Symptoms of UTI in elderly patients may differ 
from those in younger patients. Dysuria is often ab- 
sent, and incontinence may be the patient’s only 
symptom. 


Transient Causes of Urinary 
Incontinence 


Delirium 

Infection 

Atrophic vaginitis 
Pharmacologic 
Psychological 
Endocrine 
Restricted mobility 
Stool impaction 
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Atrophic Urethritis 


Postmenopausal estrogen deficiency and atrophy 
of the urogenital tissues can lead to increased gen- 
itourinary tract sensitivity and irritative symptoms, 
including frequency, urgency, and nocturia. While 
atrophy does not cause incontinence per se, it does 
worsen symptoms, and its treatment with estrogen 
will resolve many of the irritative urinary symp- 
toms (12,13). 


Pharmacologic Causes 


Virtually any medication that affects the autonomic 
nervous system also influences lower urinary tract 
function. Commonly prescribed antihypertensives, 
antidepressants, and sedative-hypnotics may exac- 
erbate incontinence. Many over-the-counter multi- 
component cold medications, decongestants, and 
antihistamines can affect the lower urinary tract. 
Incontinent patients should be asked about both 
prescription and nonprescription medication use. 

One area that deserves special attention is the 
use of antihypertensive agents, which are com- 
monly prescribed for older females. It has been 
demonstrated that patients attending hypertension 
clinics have a relative risk for urinary incontinence 
of 3.3, with alpha-adrenergic blockers (i.e., pra- 
zosin, terazosin, or doxazosin) being the primary 
culprits (14). A simple change in medication from 
an alpha-adrenergic blocker can often provide sig- 
nificant clinical improvement. Diuretics, although 
often implicated in incontinence, may aggravate 
symptoms but have not been shown to have a 
causal relationship (15). 


Psychological Causes 


Incontinence may occasionally be used to gain at- 
tention or to manipulate others. Patients may be so 
profoundly depressed that they do not care about 
continence. 


Endocrine Causes 


Diabetes mellitus, diabetes insipidus, and hyper- 
calcemia may induce an osmotic diuresis that ex- 
acerbates other causes of incontinence. While this 
does not lead to incontinence per se, it can lead to 
frequency, urgency, and nocturia. 


Restricted Mobility 


Arthritis, hip deformity, or gait instability may im- 
pair the elderly patient’s ability to reach the bath- 
room. If mobility cannot be improved, a nearby 
commode may improve the incontinence. This is 
often referred to as functional incontinence. 


Stool Impaction 


Fecal impaction is a common cause of urinary in- 
continence in bedridden or immobile patients. As 
the sigmoid and rectum enlarge, they act as a 
pelvic mass, compressing the bladder and exacer- 
bating other forms of incontinence. It should be 
suspected in the patient who develops fecal oozing 
and urinary incontinence with a palpable bladder 


(16). 


VOIDING DIARY 


The voiding diary is a helpful evaluation tool for 
documenting and measuring the severity of incon- 
tinence. There are several different techniques for 
performing a voiding diary. The frequency of uri- 
nary episodes can be collected over 3 to 7 days 
and/or the amount of liquid intake and urine pro- 
duction can be recorded over 1 to 2 days. A 1- 
week record of leak episodes and voiding is highly 
reliable for demonstrating urinary frequency, noc- 
turia, and number of incontinent episodes; how- 
ever, it cannot diagnose the type of incontinence 
(17). A 3-day voiding diary has demonstrated 
equivalence to a l-week diary for documenting 
frequency and nocturia (18). A 24-hour record of 
fluid intake and voided volumes has a weak corre- 
lation with frequency of voids and incontinent 
episodes, but it does measure the fluid intake and 
voided bladder volumes (19). A fluid intake of 
greater than 4 L/day mandates consideration of di- 
abetes insipidus, and frequent small voids can 
point to a diagnosis of interstitial cystitis. 


PHYSICAL EXAMINATION 


The physical examination should include a general 
physical examination, local neurologic testing, 
pelvic examination, cotton swab test, postvoid 
residual, and cough stress test. 


General Physical Exam 


An overall assessment of the patient is important. 
This includes a comment about her general state of 
health, mobility, and cognitive status. Subjects in 
poor health with limited mobility will require a 
different set of goals and therapeutic options than 
a more active, healthy patient. In addition, there 
are a few other aspects of the general physical that 
should be noted. An abdominal examination re- 
vealing a large abdominopelvic mass or significant 
ascites will need to be evaluated and addressed 
prior to embarking on therapy for incontinence. 
Attempting to treat urinary frequency and urgency 
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with a large mass filling the pelvis or abdomen and 
compressing the bladder will be met with frustra- 
tion and poor treatment outcomes. Significant pe- 
ripheral edema in conjunction with a 24-hour void- 
ing diary that demonstrates nocturia or nocturnal 
urge incontinence suggests that the patient is 
mobilizing fluid in the recumbent position. 
Mobilizing this fluid before bed may aid in the 
treatment of her symptoms. The individual with 
limited mobility requires special consideration in 
any treatment plan. Use of bedside commodes and 
teaching better transfer techniques are often all 
that is necessary to treat incontinence. 


Neurologic Examination 


A brief focused neurologic examination is recom- 
mended to screen for neurologic disease but has a 
low detection rate in the patient with no history of 
neurologic diseases. If the history or general as- 
sessment of the patient suggests a neurologic dis- 
order, then a thorough neurologic examination is 
required. If the patient appears neurologically in- 
tact during the history and there is no past medical 
history of a significant neurologic insult, then a 
brief neurologic examination as outlined below is 
satisfactory. 

A brief neurologic examination consists of 
deep tendon reflex testing of the lower extremities 
and simple assessment of perineal sensation and 
clitoral or anal sphincter reflex. 

The reflexes to be tested include the knee, 
ankle, and plantar responses. Any asymmetry of 
the reflexes may closely reflect the nature of blad- 
der dysfunction. In supranuclear lesions, there is 


hyperreflexia of the deep tendon reflexes. This is 
often associated with uninhibited detrusor contrac- 
tions as demonstrated by cystometry. 

Spinal cord segments S2 to S4 contain impor- 
tant neurons involved with micturition. In addition 
to the autonomic innervation, the periurethral stri- 
ated muscle is also innervated by the pudendal 
nerve, originating in the S2 to S4 segments. 
Stimulation of this nerve causes contraction of the 
distal periurethral striated muscle. Reflexes, in- 
cluding the anal sphincter, clitoral—anal reflex, and 
cough reflexes, can produce contraction of the 
pelvic floor. Stroking the skin lateral to the anus 
elicits the anal reflex. Contraction of the anus 
should be observed. When the contraction is not 
visible, often a contraction can be palpated with an 
examining finger. The clitoral—anal reflex involves 
contraction of the bulbocavernosus, ischiocaver- 
nosus, and anal sphincter in response to tapping or 
squeezing of the clitoris (Fig. 5.1). 

The absence of reflexes is not always abnor- 
mal. Hyperreflexia or asymmetry is more suspi- 
cious of an underlying neurologic cause and 
should warrant a more thorough investigation. 

Accurate assessment of sensory function is 
challenging because of the subjective nature of the 
response and the need for patient cooperation. 
Despite these limitations, the examiner can usually 
determine whether the patient can perceive a stim- 
ulus and whether the response is symmetric. The 
sensation over the S2 to S4 dermatomes can deter- 
mine if there are specific abnormalities at the level 
of the nerve root. This would suggest specific 
nerve or nerve root injuries. Dermatome charts 
(Fig. 5.2) are useful when a deficit is noted on ex- 


FIGURE 5.1 @ Tests of sacral cord integrity. (A) The anal reflex. The skin lateral to the anus is stroked. 
Contraction of the anus is observed or palpated with an examining finger. (B) The clitoral-anal reflex. 
Contraction of the bulbocavernosus and ischiocavernosus muscles is observed in response to tapping or 


squeezing the clitoris. 
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FIGURE 5.2 @ An exemplary dermatome map 
for use with sensory testing. 


amination. Dermatomes overlap, and levels can 
vary considerably. Sensory testing of the perineum 
involves gently touching the skin of the perineum 
with a Q-tip or blunt needle and asking the patient 
to distinguish between the two. If sensation is ab- 
sent or the patient cannot distinguish between the 
two stimuli, this suggests an abnormality that 
should be evaluated. 

If this evaluation reveals any suspicious find- 
ings, then referral to a specialist for a more thor- 
ough evaluation is indicated. 


Thorough Neurologic Examination 


The thorough neurologic examination always be- 
gins with a detailed history. Attention to the 
speech and manner of patient responses to ques- 
tions is necessary. The mode of onset, evolution, 
and course of each symptom are of paramount im- 
portance. It is tempting to shorten the time spent 
on history taking when the patient is a poor histo- 
rian. The presence of poor speech or disorganized 
thoughts may be the first clue to a central nervous 
system lesion that is related to the urologic com- 
plaints. The elicited history should include sequen- 
tially the same categories to be explored in the 
neurologic examination: mental status, strength 
and sensory changes of the upper and lower ex- 
tremities, and gait and station. 


Mental Status 


Mental status testing is performed by determining 
accuracy in the following areas: recent and past 
memory; orientation to date, place, and person; 
calculations; comprehension of simple directions; 
and reading and writing abilities. The Mini Mental 
Status Examination is available as a structured, 
well-tested tool for brief assessment of a patient’s 
mental status (20). It is important to define the 
severity of any mental deficit because the patient’s 
cognitive and physical abilities will affect treat- 
ment options. 


Muscle Strength 


Skeletal muscles should be inspected for muscle 
atrophy and fasciculations, spasticity, rigidity, and 
strength. Muscle strength is assessed by having the 
patient either resist movement or actively move 
against resistance. Strength is graded on a scale of 
0 to 5: 0, no movement; 1, trace of contraction; 2, 
active movement when gravity eliminated; 3, ac- 
tive movement against gravity only; 4, active 
movement against resistance but less than normal; 
and 5, normal strength. 

The maneuvers required to test sacral spinal 
cord integrity focus on the lower extremities. The 
basic maneuvers are extension and flexion of the 
hip, knee, and ankle and inversion or eversion of 
the foot (Fig. 5.3). 


Deep Tendon Reflexes 


Evaluation of the deep tendon reflexes provides in- 
formation regarding segmental and suprasegmen- 
tal spinal cord function. 

An upper motor neuron lesion may also be de- 
tected with the plantar toe reflex. The plantar toe 
reflex is elicited by stroking the handle of a reflex 
hammer along the lateral aspect of the foot, from 
the heel to the ball of the foot, and then curving it 
medially. A normal response produces plantarflex- 
ion of the toes. An abnormal (Babinski) response 
produces fanning of the toes and dorsiflexion of 
the big toe and indicates interruption of the corti- 
cospinal tracts, an upper motor neuron lesion. 

Although the absence of a patellar reflex is al- 
ways abnormal, the ankle reflex diminishes with 
age; its absence in elderly patients, therefore, may 
be of no clinical significance (21). In patients with 
cauda equina lesions or with peripheral neuropa- 
thy (lower motor neurons), the deep tendon re- 
flexes may be diminished or absent. Clinically, pa- 
tients demonstrate detrusor areflexia or varying 
degrees of decreased bladder contractility. The 
presence of peripheral nerve impairment, auto- 
nomic neuropathy, or spinal cord disease below 
T12 may be suggested by absent or diminished re- 
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FIGURE 5.3 @ Testing of motor 
strength. Lower extremity move- 
ments and the corresponding spinal 
cord segments are indicated. 
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flexes and clinically correlated with symptoms of 
urinary retention or voiding difficulties. 


Cerebellum 


The cerebellum has four major functions in the 
control of micturition: maintenance of the tone of 
the periurethral striated muscle and the pelvic 
floor, suppression of the detrusor reflex by modu- 
lation of the brain stem detrusor centers, coordina- 
tion of bladder contraction with urethral relax- 
ation, and regulation of the strength of detrusor 
and periurethral muscle contractions. Truncal 
ataxia and the ataxic gait, characteristic of midline 
cerebellar dysfunction, are frequently observed in 
patients with multiple sclerosis. Additional cere- 
bellar testing consists of evaluation of finger—nose 
and heel—-shin coordination and examination of the 
patient’s gait, including tandem gait. 

Cerebellar disease characteristically produces 
spontaneous high-amplitude detrusor reflex con- 
tractions as observed during cystometry. Poor 
hand coordination in these patients can impede the 
use of intermittent self-catheterization. 

If a neurologic cause for incontinence is sus- 
pected, then appropriate referral is indicated prior 
to embarking on a treatment course. Once the neu- 
rologic abnormality is evaluated and appropriately 
treated, the patient will often still require therapy 
for her incontinence, and follow-up should be 
arranged. 


Pelvic Examination 


A pelvic examination is central to evaluating the 
incontinent female, and the presence of uncom- 
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Ankle 


sr L5, St 


mon forms of incontinence can be suggested from 
a careful inspection. The presence of a large pool 
of urine in the vagina should suggest a vesicovagi- 
nal, ureterovaginal, or urethrovaginal fistula. On 
bimanual examination, a large tender mass pal- 
pated along the anterior vaginal wall suggests a 
suburethral diverticulum. In addition, a large 
pelvic mass may contribute to urinary frequency 
and urgency as it presses down on the bladder, al- 
though it is unlikely to be the cause of the inconti- 
nence. If the examination suggests any of these 
findings, further evaluation should be directed to- 
ward making the proper diagnosis. 

During the examination, attention should be 
paid to pelvic organ support. The pelvic organ pro- 
lapse quantification system (POPQ) is a standard- 
ized system for measuring and reporting changes 
in vaginal support (22). The POPQ technique for 
describing pelvic organ support is covered in detail 
in Chapter 25. The assessment of pelvic organ sup- 
port should be conducted during a Valsalva ma- 
neuver or cough, and the degree of movement of 
the various components of the vagina should be 
noted. A Sims or disarticulated Graves speculum 
can be used to retract the posterior vaginal wall, al- 
lowing for visualization of the entire anterior vagi- 
nal wall during straining. A similar technique is 
employed to visualize the posterior vaginal wall by 
retracting the anterior vagina. The cervix and apex 
or cuff can be either visualized directly with a 
speculum or palpated during straining to deter- 
mine the degree of support. 

There is some controversy regarding whether 
the patient should be examined in the supine dor- 
sal lithotomy position or standing. In one study, 
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there did not appear to be any difference between 
examining the subject supine or standing (23). 
However, other studies have suggested more pro- 
nounced prolapse with the subject in a more up- 
right position (24). If a patient complains of a 
greater degree of prolapse than is visualized 
supine, then the examination should be performed 
in an upright position. 


Q-tip Test 


The mobility of the urethrovesical junction (UVJ) 
should be assessed by the Q-tip or cotton swab test 
or by imaging techniques such as ultrasound or cys- 
tography (25). The Q-tip test is performed by first 
cleaning the external urethral meatus with an appro- 
priate antibacterial solution. Next, a sterile Q-tip that 
has been lubricated with an anesthetic ointment is 
gently inserted into the urethra until the tip has 
reached the bladder. Generally, there is a slight de- 
crease in resistance as the tip passes the bladder 
neck. The Q-tip is then drawn back until a slight re- 
sistance is felt, which ensures that the tip is at the 
UVJ. The resting angle is measured with a simple 
goniometer, with the reference being parallel to the 
floor. The subject is then asked to perform the 
Valsalva maneuver or cough, and the excursion is 
measured. By the Q-tip test, hypermobility is de- 
fined as an excursion with straining of more than 30 
degrees from the resting angle or more than 30 de- 
grees from the horizontal (26,27) (Fig. 5.4). The Q- 
tip test has been a mainstay of the basic evaluation 
since its introduction in 1971 and has demonstrated 
good interobserver reliability (28-30). It has never 
demonstrated clinical utility in diagnosing the type 
of incontinence but can only determine whether 
there is UVJ hypermobility or good support. It has 


been suggested that mobility of the UVJ can be as- 
sessed by simply visualizing the degree of descent of 
the anterior vaginal wall with Valsalva. However, 
when direct visual assessment was compared with 
the Q-tip test, it was deemed inadequate (31). For a 
full discussion of ultrasound and cystourethro- 
graphic definitions of hypermobility, refer to 
Chapter 26. If surgery is not being contemplated, the 
Q-tip test can be omitted from a basic evaluation. Its 
main role is to determine which subjects would ben- 
efit from a surgical elevation of the bladder neck and 
which subjects already have adequate UVJ support 
and may be better suited to injectable therapy. 


Postvoid Residual Urine Determination 


A postvoid residual (PVR) urine determination 
should be made immediately after spontaneous 
voiding to rule out overflow incontinence in most 
patients. It has been suggested that PVR can be es- 
timated on bimanual examination by feeling for an 
enlarged distended bladder. However, this tech- 
nique had a 14% sensitivity rate for detecting PVR 
of greater than 50 mL. A more accurate technique 
is performed by a simple in-and-out catheteriza- 
tion, bladder scan, or ultrasound, if available (32). 
Consensus seems to exist that a PVR of less than 
50 to 100 mL is normal, a PVR of more than 200 
mL is abnormal, and any values in between require 
clinical correlation (1). Abnormal tests should be 
repeated because the reliability of a single determi- 
nation is poor (33). There are currently few if any 
data available to determine what constitutes a clin- 
ically significant elevated PVR that results in mor- 
bidity (i.e., increased UTIs, overflow inconti- 
nence, sensation of bladder pressure or urgency, or 
reflux with upper tract damage). Therefore, most 


FIGURE 5.4 @® The Q-tip test demon- 
strating a resting angle of 0 degrees 

(bladder outlined in bold line) and the Q- 
tip angle with strain of about 40 degrees. 
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patients should have a PVR determined, and val- 
ues of less than 50 mL should reassure the clini- 
cian. Values of greater than 50 mL but less than 
200 mL should be repeated and correlated clini- 
cally. If the patient is asymptomatic with clean uri- 
nalysis and no history of UTIs, no therapy is indi- 
cated. The patient should be referred for a voiding 
study to determine whether she has any other 
pathology (e.g., detrusor—sphincter dyssynergia) if 
the PVR is greater than 200 mL. 


Urinalysis 


A test to evaluate for an occult bladder infection 
should be performed. A dipstick urinalysis has 
poor sensitivity but high specificity and negative 
predictive values of 97% to 99% in a urogynecol- 
ogy clinic population (34,35). Therefore, a nega- 
tive dipstick urinalysis reliably predicts the ab- 
sence of infection. A positive dipstick urinalysis 
(meaning the presence of heme, leukocytes, or ni- 
trates) mandates a clean-catch or catheterized mi- 
croscopic urinalysis with culture and sensitivity to 
determine whether an infection is present. 
Alternatively, if a microscope is available, a sam- 
ple of unspun urine can be inspected for the pres- 
ence of leukocytes, red blood cells, and bacteria. 

There is controversy regarding the need for all 
patients with incontinence to have a urine culture 
and sensitivity as part of their initial evaluation. 
From the previously mentioned data, a good policy 
would be to screen all patients with either a dip- 
stick or office microscopic urinalysis. In high-risk 
patients and in subjects undergoing invasive test- 
ing, a stronger case can be made to ensure sterile 
urine by culture and sensitivity. 

The physical examination makes up an impor- 
tant part of the basic examination of the inconti- 
nent female but does not always lead to the diag- 
nosis. However, empiric conservative treatment 
can often be initiated after the history and physical 
examination are completed, with complex testing 
reserved for treatment failures. 


Urodynamic Testing 


The diagnosis of urinary incontinence often rests 
with the urodynamic studies that are performed as 
part of the evaluation. Although they can be very 
sophisticated, there are simple means of perform- 
ing these tests that are readily available to most 
practitioners in the office setting. 


Cystometrogram 


Routine office cystometry, which was left out of 
the AHCPR, ACOG, and ICI recommendations, 


should be considered an essential part of the basic 
evaluation of the incontinent patient because it 
plays a central role in the diagnosis of both stress 
urinary incontinence and urge urinary inconti- 
nence. It has demonstrated a limited ability to di- 
agnose detrusor overactivity, and even sophisti- 
cated multichannel studies detect uninhibited 
detrusor contractions in only 60% of subjects 
noted to have detrusor overactivity on ambulatory 
urodynamics (36). In view of this, the sophistica- 
tion of the technique employed to perform cystom- 
etry may be of limited importance, and simple eye- 
ball cystometry may suffice in the majority of 
patients. 

The technique for performing eyeball cystome- 
try uses 500 mL of sterile saline, a Foley catheter, 
and a 60-mL Foley-tipped syringe (Fig. 5.5). The 
urethral meatus is prepared with an antiseptic solu- 
tion. The catheter is placed, and the bladder is 
emptied. If the subject has just voided, this can be 
recorded as the PVR. The subject is then asked to 
stand, if possible. The plunger of the 60-mL Foley- 
tipped syringe is removed, and the barrel is at- 
tached to the catheter. The barrel is held about 10 
to 15 cm above the pubic symphysis. The sterile 
saline is then poured into the open barrel of the 
Foley-tipped syringe, filling the bladder in 60-mL 
increments until the patient states she cannot toler- 
ate more fluid in the bladder. The meniscus of the 
saline in the syringe barrel is noted throughout the 
filling process, and if it begins to rise, this should 
be described as a detrusor contraction. The results 


FIGURE 5.5 @ Eyeball cystometry is done in 
the standing position if possible. The barrel of the 
Foley-tipped syringe is held roughly 10 cm above 
the upper extent of the pubic symphysis. 
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Findings During the Basic Evaluation of the Incontinent Patient That Require 


Further Evaluation 


Findings Suggesting Further Evaluation Suggested Evaluation 
History 
1. Recurrent UTI* 1. Cystoscopy and possibly IVP versus renal ultrasound 


2. Continuous incontinence/nonepisodic 2. 


3. Previous failed incontinence surgery* 3. 


4. Painful frequent voids/urge incontinence 


6. Neurologic disease suspected of contributing 6. 


to the patient's symptoms* 


Physical Examination 


Rule out fistula with methylene blue testing, cys- 
toscopy, or cystometrogram. 

Comprehensive evaluation to include complete 
urodynamic evaluation 


4. Cystoscopy and cystometrogram 
5. Greater than 4,000 mL voided volume 5. 


Evaluation of diabetes insipidus on 24-hour void- 
ing diary 

Referral to a local expert on female urinary 
incontinence and/or neurologist 


1. Vagina with obvious urine 


3. Large pelvic mass 3. 


4. Pelvic organ prolapse extending beyond the 
hymen (POPQ stages 3 and 4)* 


Urodynamics 


1. Rule out fistula 
2. Suburethral tender mass 2. 


Cystoscopy/radiographic study to rule out 
diverticula 


Age-appropriate workup 


4. Evaluation of severe pelvic organ prolapse 


1. Postvoid residual >200 mL* 1. 


2. Persistent microscopic hematuria on dip urinalysis 2. 


in the absence of infection* 


3. Small-volume bladder on cystometrogram (<300 cc) 3. 


4. Mixed incontinence on cystometrogram and 4, 


cough stress test 


5. Positive supine empty stress test 5. 


Overall Impression of Results 


Referral for urodynamic evaluation of obstructive 
voiding or underactive detrusor 


Cystoscopy and IVP 
Cystoscopy with sedation to rule out interstitial 
cystitis 


Multichannel urodynamics 


Multichannel urodynamics 


1. Confusion regarding the results of testing* 1. 


2. Patients failing treatment based on your evaluation* 2. 


Referral to a local expert on female urinary 
incontinence 
Referral to a local expert on female urinary 
incontinence 


*Correspond to AHCPR guidelines for further evaluation after a basic workup of the incontinent female (1). 


IVP, intravenous pyelogram; POPQ, pelvic organ prolapse quantification system 
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of eyeball cystometry were found to be compara- 
ble to more sophisticated urodynamics (37). 

The other piece of information that a cystomet- 
rogram can provide is bladder capacity. Normal 
bladder capacity is at least 350 to 400 mL. If the 
bladder volume by cystometry is very small (less 
than 300 mL), interstitial cystitis should be consid- 
ered; conversely, if the capacity is more than 350 
mL, interstitial cystitis is effectively ruled out (38). 
Various techniques for performing simple cystome- 
try have been described employing the intrauterine 
pressure channel of a fetal monitor and an old-fash- 
ioned manometer (39,40). Regardless of the tech- 
nique employed, the results of cystometry should 
always be interpreted with an open mind, remem- 
bering that a negative cystometrogram does not rule 
out the presence of urinary urge incontinence. 


Cough Stress Test 


A cystometrogram is not always effective at docu- 
menting uninhibited detrusor contractions, but it 
allows for bladder filling so that the cough stress 
test can be performed with a known bladder vol- 
ume. The cough stress test involves filling a pa- 
tient’s bladder to at least 300 mL or symptomatic 
fullness. Then, while standing (or supine if she is 
unable to stand), the patient coughs while the 
physician directly visualizes the urethral meatus. If 
urine is noted to leak from the external urethral 
meatus, the result is a positive cough stress test. It 
has been demonstrated that performing a cough 
stress test before filling the bladder is extremely 
unreliable and may miss 80% of cases of stress in- 
continence, but when performed at a bladder vol- 
ume of 300 mL or symptomatic fullness, this test 
becomes highly reliable (41-45). A negative 
cough stress test effectively rules out most cases of 
stress incontinence (46). 

Some patients do not cough forcibly in the lab- 
oratory setting, and they may consciously hold in 
(contract the muscles of the pelvic floor) during 
the test. A positive cough stress test correlates 
highly with the presence of stress incontinence; 
however, if uninhibited detrusor contractions are 
noted during a cystometrogram preceding the 
cough stress test, the results become suspect 
(45,46). 

One other caveat regarding the cough stress test 
is the supine empty stress test. This refers to sub- 
jects who are noted to leak urine from the urethral 
meatus during a cough or Valsalva maneuver at 
the time of the pelvic examination. Generally, the 
patient has voided just before the pelvic examina- 
tion and is asked to cough or perform the Valsalva 
maneuver to evaluate her pelvic organ support. If 


the subject demonstrates urine loss under these cir- 
cumstances, she has a positive supine empty cough 
stress test. A positive supine empty stress test has 
correlated strongly with a severe form of stress in- 
continence referred to as intrinsic sphincter defi- 
ciency (47). This entity is further discussed in 
Chapter 6. These patients generally respond poorly 
to conservative therapy and often require referral 
to a specialist for more extensive testing. 

The cystometrogram and cough stress test are 
not essential to the basic evaluation, particularly if 
one is contemplating conservative nonsurgical 
therapy. If more invasive therapy is being consid- 
ered, however, these tests should be performed as 
indicated. 


SUMMARY 


The AHCPR, ACOG, and ICI guidelines for eval- 
uation and treatment of urinary incontinence in 
adults took the initial step in defining those com- 
ponents of a basic evaluation that should be re- 
quired in the testing of all women with urinary in- 
continence. For empiric conservative therapy, 
these guidelines should suffice. However, if more 
invasive treatment is being considered, a simple 
cystometrogram and a cough stress test should be 
included. Finally, Table 5.4 lists several conditions 
that require special evaluation and should spark 
concern and referral to a specialist. 
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CHAPTER 6 


Urodynamics 


Victor W. Nitti and Melissa C. 


INTRODUCTION 


The lower urinary tract is responsible for the stor- 
age and evacuation of urine. Storage should occur 
at low pressure in order to ensure continence and 
protection of the kidneys, and evacuation should 
be voluntary. However, a variety of problems may 
arise that interfere with these two basic functions. 
Urodynamics (UDS) is the dynamic study of the 
transport, storage, and evacuation of urine by the 
urinary tract. It is comprised of a number of tests 
which individually or collectively can be used to 
gain invaluable information about lower urinary 
tract function. 

The term “urodynamics” was first described by 
Davis in 1953, but the study of bladder pressure 
began in earnest in the late 19th century (1,2). 
Components of UDS include simple, noninvasive 
tests such as uroflowmetry to more sophisticated, 
invasive multichannel pressure—flow studies with 
sphincter electromyography and videofluoroscopy 
(videourodynamics). The following is a compre- 
hensive review of UDS as it relates to the evalua- 
tion of the female patient. Furthermore, an empha- 
sis will be placed on the diagnostic evaluation of 
urinary incontinence and pelvic floor prolapse. 
The terminology used conforms to the standards 
recommended by the International Continence 
Society (ICS), except where specifically noted (3). 


INDICATIONS FOR URODYNAMICS 


The initial evaluation of any patient includes a 
thorough history and physical and formulation of a 
differential diagnosis. While there have been many 
technological advances in the field of UDS, clini- 
cal expertise in deciding when, why, and how to 
perform the study is critical to the accurate inter- 
pretation and ultimate utility of the test. In general, 
UDS is indicated when the information and diag- 
nosis provided will guide patient treatment. 
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Examples of indications are an inconclusive diag- 
nosis after simpler tests, a poor response to em- 
piric therapy, presence of a condition with known 
deleterious effects (e.g., spinal cord injury or mul- 
tiple sclerosis), or when a proposed treatment has 
significant risks. Women who have a combination 
of stress- and urge-related symptoms, who can 
poorly characterize their incontinence by history, 
who have undergone prior surgical procedures, or 
those in whom neurologic disease is suspected 
should strongly be considered for UDS prior to in- 
tervention. Studies have demonstrated that UDS 
may also be beneficial in women who report pure 
stress urinary incontinence prior to surgical inter- 
vention, as only 51% had pure urodynamic stress 
incontinence on urodynamic evaluation (4). 

UDS is just one tool that can be used to assist 
in the diagnosis of genitourinary abnormalities and 
is best utilized when the clinician has specific 
questions to be answered. UDS is an interactive 
test between the clinician and the patient and 
should attempt to reproduce the patient’s symp- 
toms. Often the objective data obtained is influ- 
enced by the circumstances and conditions of the 
test. Therefore, the ultimate interpretation of the 
data is subjective, requiring experience and an un- 
derstanding of the patient’s history. Three general 
principles should always be remembered: (a) a 
study that does not reproduce the patient’s symp- 
toms is nondiagnostic; (b) failure to record an ab- 
normality does not rule out its existence; and (c) 
not all abnormalities are clinically significant (5). 

A basic understanding of the physiology of 
urine storage and voiding and the pathophysiology 
of voiding dysfunction is required to formulate ap- 
propriate questions to be answered by an urody- 
namic study. However, all too often clinicians be- 
come caught up in the intricate neurophysiologic 
aspects of voiding and storage dysfunction and fail 
to think in practical terms. One should always 
focus on the possible urodynamic findings in a 


given case and how each of the findings may ulti- 
mately affect treatment. The functional classifica- 
tion system described by Wein is a useful frame- 
work with which to conceptualize voiding 
dysfunction and characterize it based on urody- 
namic findings (6). Of equal importance is that 
treatment options can be guided by this system. 
The functional classification system is based on 
the simple concept that the lower urinary tract 
(comprising the bladder and the bladder outlet) 
must store and empty urine. For normal storage 
and emptying to occur, the bladder and bladder 
outlet must function in a proper and coordinated 
fashion. Hence, lower urinary tract dysfunction 
can be classified under the following rubrics: “fail- 
ure to store,” “failure to empty,” or a combination 
of both. Urodynamic abnormalities may result 
from bladder dysfunction, bladder outlet dysfunc- 
tion, or a combination of both. 


URODYNAMIC TESTING 
Uroflowmetry 


Uroflowmetry is a noninvasive means of quantify- 
ing the general effectiveness of voiding. The infor- 
mation may be used as an initial screening test or 
for comparison to monitor therapy but is not diag- 
nostic as a single tool. Uroflowmetry is simple, 
noninvasive, and inexpensive. The test relies on 
the bladder being filled to normal capacity until 
the patient is comfortably full and has a normal de- 
sire to void. The patient is encouraged to sit and 
void as usual in a private setting. Prior to interpre- 
tation the patient should be asked whether the void 
was typical for her. We have found uroflowmetry 
particularly useful in women with significant void- 
ing symptoms (decreased force of stream, hesi- 
tancy, straining to void) and incomplete bladder 
emptying. 

The flow rate is directly related to the intraves- 
ical volume. The ideal volume for uroflowmetry is 
dependent upon the individual, but generally the 
volume should be greater than 150 mL for accurate 
interpretation (7). While we agree with the state- 
ment that a voided volume of 150 mL or more is 
optimal, we also realize that some patients cannot 
hold such a volume, and in these cases, the knowl- 
edge that the study was “typical” is important. 
Low-volume voids can be correlated with voiding 
diaries. 

The urinary flow pattern is the result of the ex- 
pulsion pressure, both detrusor and abdominal, 
and the outlet resistance. The following parame- 
ters can be measured during a noninvasive 
uroflow: 


CHAPTER 6 e@ Urodynamics 79 


1. Flow rate: the volume of urine expelled via the 
urethra per unit time (mL/sec) 

2. Voided volume: total volume expelled via the 
urethra (mL) 

3. Maximum flow rate (Qmax): the maximum 
measured flow rate after correction for artifact 
(mL/sec) 

4. Voiding time: the total duration of micturition, 
including interruptions (sec) 

5. Flow time: the time over which measurable 
flow actually occurs (sec) 

6. Average flow rate (Qave): voided volume di- 
vided by flow time (mL/sec) 

7. Time to maximum flow: elapsed time from 
onset of flow to maximum flow (sec) 

8. Postvoid residual volume (PVR) may be deter- 
mined after uroflowmetry to assess how well 
the patient emptied her bladder. PVR may be 
measured by a bladder ultrasound or catheteri- 
zation. 


When interpreting an uroflow tracing, it is im- 
portant to look at not only the objective parameters 
listed above but also the shape of the flow curve, 
which can give insight into the way the patient 
voids. The pattern of flow can be described as con- 
tinuous or intermittent, smooth or fluctuating (3). 
A typical flow is a continuous, smooth, bell- 
shaped curve with high amplitude. A decreased 
detrusor contraction and/or increased outlet resist- 
ance will result in a lower flow rate and a smooth 
flat curve (8). Characteristic uroflow patterns are 
shown in Figure 6.1 (9,10). 

How can uroflowmetry be applied to clinical 
practice? If a woman with significant voiding 
symptoms has a completely normal uroflow (rate 
and pattern) and a low PVR, then more invasive 
urodynamic testing may initially be deferred. 
Conversely, an abnormal uroflow might prompt 
further testing. An abnormal uroflow indicates that 
emptying is altered but is not diagnostic of etiol- 
ogy. Emptying abnormalities that affect uroflow- 
metry include impaired contractility and increased 
outlet resistance (obstruction) (11). A formal pres- 
sure—flow study is necessary to distinguish be- 
tween the two. Uroflowmetry is particularly useful 
to evaluate a patient after an intervention that can 
affect emptying, such as anti-incontinence or pro- 
lapse surgery or urethrolysis for obstruction. 


Cystometry 


A cystometrogram (CMG) is a measure of the 
bladder’s response to being filled. It allows the cli- 
nician to determine the pressure-volume relation- 
ship within the bladder during bladder filling and 
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FIGURE 6.1 @ (A) Normal flow curve and pattern depicting the terminology of the International 
Continence Society relating to the urodynamic description of urinary flow. (From Wein AJ, English WS, 
Whitmore K. Office urodynamics. Urol Clin North Am 1988;15:609-623.). (B) Interrupted flow curve pat- 
tern is consistent with intermittent flow in which downward deflection reaches 2 mL/sec or lower, leading 
to several separate micturitions separated by 2 to 20 seconds, commonly due to straining in the absence of 
a detrusor contraction. (From Boone TA, Kim YH. Uroflowmetry. In: Nitti VW, ed. Practical urodynamics. 
Philadelphia: WB Saunders, 1998:28-37.) (C) Obstructed flow pattern. Most of the characteristics seen in 
the flow curve of an obstructed individual can be seen in a person with normal voiding; therefore, flow 
patterns are not diagnostic of outflow obstruction. However, outflow obstruction is characterized by cer- 
tain uroflowmetric features, namely prolonged flow time, sustained low flow rate, low Qmax and Qave, and 
plateau-shaped flow curves. A fixed obstruction like a urethral stricture may give a plateau flow curve 
with decreased Qmax in which the Qmax is reached quickly but remains there for most of the micturition. 
(From Boone TA, Kim YH. Uroflowmetry. In: Nitti VW, ed. Practical urodynamics. Philadelphia: WB 
Saunders, 1998:28-37.) 


storage of urine. A function of the bladder is to 
store increasing volumes of urine at low pressure. 
In addition, with the cooperation of the patient, it 
provides a subjective measure of bladder sensa- 
tion. CMG provides correlation of patient’s symp- 
toms with objective measures. Cystometry can be 
performed as a single-channel study where the 
bladder pressure (pyes) is measured and recorded 
during filling and storage or as a multichannel 
study where abdominal pressure (Paba) is sub- 
tracted from Pyes to give the detrusor pressure 
(Paet). We believe that cystometry, whether done 
alone or as part of a pressure—flow study, is ideally 
done as a multichannel study with subtracted Pava 
(Fig. 6.2) (12). 

It is beyond the scope of this chapter to de- 
scribe all of the technical nuances of performing 
proper cystometry and UDS. The reader is referred 
elsewhere for more detail (13). However, it is im- 
portant to remember several basic principles. First, 
the patient should be adequately prepared with an 
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understanding of what to expect before the study is 
started. Intravesical catheters (usually 6 to 8 
French) should be double- or triple-lumen to allow 
for both filling and simultaneous pressure meas- 
urement (bladder and urethra if desired). 
Abdominal pressure can be measured by placing a 
catheter in the rectum, vagina, or an abdominal 
stoma. Detrusor pressure (Paet) cannot be meas- 
ured directly and therefore is a mathematically 
generated pressure (Pves minus paba) Calculated au- 
tomatically by the UDS computer software. The 
transducers should be at the level of the pubic 
symphysis, then zeroed to atmospheric pressure. If 
the transducers are not at the level of the pubic 
symphysis, then the baseline readings should be 
adjusted accordingly. At the beginning of the test, 
the patient is asked to cough to assess accurate 
transmission of pressure in both Paba and Pyes. If 
there is unequal transmission, then the catheters 
need to be adjusted or recalibrated prior to initiat- 
ing the study. Typically medium fill is recom- 


Single Channel CMG 


Multichannel Urodynamics 


FIGURE 6.2 ® Adding intra-abdominal pressure monitoring gives a better representation of the true 
detrusor pressure. The top tracing is a single-channel CMG with measurement of only total vesical pressure 
(Pves). Note the multiple spikes and rises in pressure. Without having simultaneous monitoring of intra-ab- 
dominal pressure, it is impossible to determine if these pressure spikes are due to a rise in detrusor or ab- 
dominal pressure. The lower tracing depicts the same CMG with intra-abdominal pressure (Paba) monitor- 
ing added. The changes in pye; were due to the changes in abdominal pressure. The subtracted detrusor 
pressure curve (Paet) Curve is noted to be flat and without any rises in pressure (i.e., a stable and compliant 
bladder). (From Nitti VW. Cystometry and abdominal pressure monitoring. In: Nitti VW, ed. Practical urody- 


namics. Philadelphia: WB Saunders, 1998:38-51.) 
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mended (10 to 100 mL/min), and we usually fill 
between 30 and 50 mL/min with normal saline or 
radiographic contrast for videourodynamics. 
Several parameters may be evaluated during 
cystometry, including filling pressure, sensation, 
presence of involuntary or unstable contractions, 
compliance, capacity, and control over micturition. 


Filling Pressure 


Normally as the bladder fills it maintains a rela- 
tively constant and low pressure. Detrusor pres- 
sure usually does not exceed 5 to 10 cmH,0O due to 
the vesicoelastic properties of the bladder; Paet re- 
mains low until the voluntary voiding phase. Rises 
in Paet May be caused by involuntary detrusor con- 
tractions (IDCs) or impaired compliance. 


Sensation 


Sensation is the part of cystometry that is truly 
subjective and therefore requires both an alert and 
attentive patient and clinician. Bladder sensation 
can be described in many ways. The ICS recom- 
mends judging bladder sensation by three defined 
points: first sensation of bladder filling, first desire 
to void (the feeling that would lead the patient to 
pass urine at the next convenient moment, but 
voiding can be delayed if necessary), and strong 
desire to void (persistent desire to void without the 
fear of leakage) (3). Patients can further be de- 
scribed as having normal, increased, reduced, or 
absent bladder sensation. Also, the ICS has pro- 
vided terms to describe nonspecific bladder sensa- 
tions, bladder pain, and urgency (a sudden com- 
pelling desire to void). If any of these sensations 
are experienced, the examiner should ask if they 
correlate with any of the patient’s symptoms. 


Capacity 


Cystometric capacity is the bladder volume at the 
end of the filling cystometrogram. The end point 
should be specified (e.g., the patient had a normal 
desire to void, a void was precipitated by detrusor 
overactivity, or the study was terminated for an- 
other reason). Maximum cystometric capacity is 
the volume at which a patient feels she can no 
longer delay micturition because of a strong desire 
to void (3). If during the study there is a question 
as to the bladder volume, the recorded instilled 
volume can be verified by adding the measured 
voided volume to the residual, which can be esti- 
mated by fluoroscopy or measured with ultrasound 
or a catheter. 


Compliance 


Bladder compliance is the change in bladder vol- 
ume over a change in bladder pressure expressed 


in mL/cmH,O. Compliance is generally calculated 
by subtracting the baseline Paet from the premic- 
turition pressure (Paet Just prior to the initial isovol- 
umetric contraction, also termed end-filling pres- 
sure) divided by the change in volume. 
Compliance is a reflection of the viscoelastic prop- 
erties of the bladder, which normally allow storage 
of increasing volumes of urine at low pressures 
(see Fig. 6.2) (12). Abnormal or decreased compli- 
ance (increased pressure for a given volume) usu- 
ally occurs in patients with underlying neurologic 
conditions, chronic catheterization, or certain in- 
flammatory states. Decreased compliance is gener- 
ally accepted to be less than 20 mL/cmH,O, which 
implies a poorly accommodating bladder (14). The 
absolute value of compliance is probably less im- 
portant than premicturition pressure. Typically, 
Paet at the end of filling is 6 to 10 cmH,0O (15). 
Clinically, it is most important to decide if the 
bladder is storing urine at elevated pressures for 
prolonged periods of time. An example of im- 
paired compliance is shown in Figure 6.3. 


Detrusor Contractions 


The urodynamic observation of IDCs during the 
filling or storage phase is termed detrusor overac- 
tivity (DO) (Fig. 6.4) (16). DO may be phasic or 
terminal (occurring at maximum cystometric ca- 
pacity). DO is usually, but not always, associated 
with an urge to void and may be associated with 
urgency or incontinence (DO incontinence). If an 
IDC is present, then the following should be noted: 
the volume at which the contraction occurred, the 
amplitude of the contraction, and if there was an 
associated leak. Furthermore, DO and DO inconti- 
nence are urodynamic observations, and the clini- 
cian must interpret the significance of these find- 
ings within the clinical context. Unequal 
transmission Of Paba and Pyes Or rectal contractions 
may falsely suggest an IDC. Careful attention to 
the tracings, patient activity, and associated rise in 
Paba Should help delineate the situation. 

According to the ICS, DO may also be de- 
scribed according to cause: neurogenic DO, when 
there is a relevant neurologic condition, and idio- 
pathic DO, when there is no defined cause (3). The 
term “idiopathic” is a bit of a misnomer in that the 
cause of DO in a nonneurogenic patient may be 
readily apparent (e.g., bladder outlet obstruction or 
inflammatory process) versus truly “unknown.” 
Thus, from a practical standpoint, the terms “neu- 
rogenic DO” and “nonneurogenic DO” should be 
used. 

Urodynamic stress incontinence is the involun- 
tary leakage of urine during increased abdominal 
pressure in the absence of a detrusor contraction 
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FIGURE 6.3 @ An example of severely impaired compliance in a woman with incontinence, hy- 
dronephrosis, and renal insufficiency after high-dose radiation for a pelvic malignancy. Baseline Paet is 
zero; however, with slow filling there is a steady rise in Paet to over 100 cmH20. When the patient is al- 


lowed to void, there is an immediate drop in pressure with the voluntary release of outlet resistance. This 
represents a dangerous situation, and impaired compliance is responsible for hydronephrosis and renal in- 


sufficiency. 


(3). There are various urodynamic measurements 
of sphincteric function (see below), but the diag- 
nosis of urodynamic stress incontinence per se can 
be made without any such measurements. During 
cystometry, filling can be stopped and the patient 
is asked to increase abdominal pressure by pro- 
gressive Valsalva maneuvers or coughing. The 
demonstration of leakage with such maneuvers, in 
the absence of a detrusor contraction, confirms the 
diagnosis of urodynamic stress incontinence. 
Typically we start stress testing with cough or 
Valsalva at 150 mL of bladder volume and 
progress at 50-mL increments until stress inconti- 
nence is demonstrated or capacity is reached. The 
patient is asked to perform progressively forceful 
Valsalva maneuvers (Fig 6.5) followed by cough- 
ing (or other activity known to produce inconti- 
nence in a particular patient). Abdominal pressure 
at which leakage occurs is the abdominal leak 
point pressure (ALPP), but measurement of ALPP 
is not essential to make the diagnosis of urody- 


namic stress incontinence. In some cases it may be 
necessary to remove the urethral catheter in order 
to demonstrate stress incontinence. 


Leak Point Pressures 


There are two distinct types of leak point pressures 
that can be measured in the incontinent patient. 
The two are independent of each other and repre- 
sent completely different pathologic conditions. 
ALPP is a measure of sphincter strength (its abil- 
ity to resist changes in abdominal pressure) (17). 
ALPP is defined as the intravesical pressure at 
which urine leakage occurs due to increased ab- 
dominal pressure in the absence of a detrusor con- 
traction (see Fig. 6.5) (3,16). This measure of in- 
trinsic urethral function is applicable to patients 
with stress incontinence. ALPP cannot be deter- 
mined if the patient does not demonstrate urody- 
namic stress incontinence. Conceptually, the lower 
the ALPP, the weaker the sphincter. There is no 
normal ALPP, as patients without stress inconti- 
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FIGURE 6.4 @  Detrusor overactivity. Note the rises in Pyes and Paet (arrows) with no rise in Paba. (From 
Kelly CE, Nitti VW. Evaluation of neurogenic bladder dysfunction: basic urodynamics. In: Corcos J, Schick E, 
eds. Textbook of the neurogenic bladder. London: Martin Dunitz, 2004:415-423.) 


nence will not leak at any physiologic abdominal 
pressure. 

Attempts have been made to classify stress in- 
continence and intrinsic sphincter deficiency 
(ISD) based upon the ALPP. For example, ALPP 
less than 60 cmH,0O is evidence for ISD, ALPP of 
60 to 90 cmH,0O is equivocal, and greater than 90 
cmH,0 is suggestive of minimal or no ISD (17). 
Contemporary theories suggest that all patients 
with sphincteric incontinence have some degree of 
ISD, whether it is accompanied by a urethral sup- 
port defect (urethral hypermobility) or not. The 
fact that the normal urethra is intended to remain 
closed no matter what the degree of stress or rota- 
tional descent supports this theory. Furthermore, 
many women with urethral hypermobility remain 
continent (18). Finally, urethral hypermobility and 
ISD may and often do coexist in the same patient, 
and we believe that they do not necessarily define 
discrete classes of patients (19). Thus, ALPP and 
urethral hypermobility may be used to characterize 
incontinence but not necessarily classify patients. 
Furthermore, there is not an absolute ALPP at 
which certain treatments fail. Rather than “classi- 
fying” stress incontinence as ISD or no ISD, it 
makes more sense to simply characterize it by two 
parameters: the degree of urethral mobility (e.g., 


as determined by the Q-tip test) and sphincter 
strength (e.g., ALPP). In cases of pelvic organ pro- 
lapse, ALPP can be measured after reduction of 
the prolapse to simulate surgical repair. 

The second type of leak point pressure is detru- 
sor leak point pressure (DLPP), which is a meas- 
ure of detrusor pressure in the setting of decreased 
bladder compliance. It is defined as the lowest de- 
trusor pressure at which urine leakage occurs in 
the absence of either a detrusor contraction or in- 
creased abdominal pressure (Fig. 6.6) (3). The 
higher the DLPP, the higher the urethral resist- 
ance. From a clinical perspective, DLPP is most 
useful in patients with lower motor neuron disease 
affecting the bladder (e.g., spina bifida, spinal 
cord tumors, or after radical pelvic surgery) and in 
nonneurogenic patients with low bladder compli- 
ance (e.g., multiple bladder surgeries, radiation, 
or tuberculous cystitis). The higher the DLPP, the 
more likely upper tract damage can occur as in- 
travesical pressure is transmitted to the kidneys 
(see Fig. 6.3). McGuire documented the deleteri- 
ous effects that a high leak point pressure has on 
the upper urinary tracts: leak point pressures 
greater than 40 cmH,0O result in hydronephrosis 
or vesicoureteral reflux in 85% of myelodysplas- 
tic patients (20). 
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FIGURE 6.5 @ Abdominal leak point pressure (ALPP). At a fixed volume (usually 150 to 200 mL), the 
patient is asked to perform progressive Valsalva maneuvers until leakage is demonstrated. In this case 
leakage occurs at the arrow and the Pwes at that point is 109 cmH20, which is the ALPP. Note the equal rise 
iN Paba AN pwes. If there is no leakage demonstrated at the fixed volume, the patient can be retested at 
50-mL increments until leakage is demonstrated. If leakage does not occur with a slow Valsalva, then the 
patient may be asked to cough. It is often necessary to perform ALPP testing in the standing position. If in- 
continence is not demonstrated with a urethral catheter in place in patients in whom stress urinary incon- 
tinence is suspected, stress maneuvers should be repeated without the catheter in place and the ALPP can 
be determined from the Papa curve. (From Kelly CE, Nitti VW, Evaluation of neurogenic bladder dysfunc- 
tion: basic urodynamics. In: Corcos J, Schick E, eds. Textbook of the neurogenic bladder. London: Martin 


Dunitz, 2004:415-423.) 


Urethral Pressure Profilometry 


Despite an abundant literature on urethral pro- 
filometry, its clinical relevance is controversial. 
The urethral pressure profile (UPP) represents the 
intraluminal pressure along the length of the ure- 
thra in graphic form. Several parameters can be ob- 
tained from the UPP. The urethral closure pressure 
profile is given by the subtraction of intravesical 
pressure from urethral pressure. The maximum 
urethral pressure is the highest pressure measured 
along the UPP, while the maximum urethral clo- 
sure pressure is the maximum difference between 
the urethral pressure and the intravesical pressure. 
Maximum urethral closure pressure (MUCP) is the 
measure commonly used to evaluate urethral func- 
tion. Functional profile length is the length of the 
urethra along which the urethral pressure exceeds 
intravesical pressure in women. In most continent 
women, the functional urethral length is approxi- 
mately 3 cm and the MUCP is 40 to 60, but normal 
values vary widely from study to study (21). 


One caveat of UPP is that it does not diagnose 
stress incontinence. Many authors have advo- 
cated that an MUCP of less than 20 cmH20 cor- 
relates with ISD. Unlike ALPP, the demonstra- 
tion of stress incontinence is not necessary to 
obtain an MUCP. Several techniques that meas- 
ure pressure transmission ratios from bladder to 
urethra during increases in intra-abdominal pres- 
sure have been described, but their clinical appli- 
cability has yet to be proved (22-25). In 2002, the 
ICS Standardization Subcommittee concluded 
that the clinical utility of urethral pressure meas- 
urement is unclear (26). Furthermore, there are 
no urethral pressure measurements that (a) dis- 
criminate urethral incompetence from other dis- 
orders; (b) provide a measure of the severity of 
the condition; and (c) provide a reliable indicator 
to surgical success and return to normal after sur- 
gical intervention (26). In our opinion, further in- 
vestigation is needed to determine the applicabil- 
ity of UPP and MUCP for the diagnosis and 
treatment of stress incontinence. 
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FIGURE 6.6 @  Detrusor leak point pressure (DLPP). Urodynamic tracing of an incontinent patient with 
neurogenic bladder secondary to myelomeningocele. There is impaired compliance (steady rise in Paet) and 
incontinence is demonstrated at the arrow, where paet is 45 cmH20, which is the DLPP. Note that there is 


no rise in Paba- 


Voiding Pressure—Flow Studies 


Multichannel invasive assessment of pressure— 
flow during the voiding phase of micturition can 
precisely define voiding dynamics and evaluate 
for abnormalities in contractility and/or outlet re- 
sistance (e.g., obstruction). Normal voiding starts 
by voluntary relaxation of the striated urethral 
sphincter, followed by a detrusor contraction, 
opening of the bladder neck, and initiation of urine 
flow. UDS allows investigation of each of these 
phases. During the voiding phase the parameters 
that were described for uroflowmetry are meas- 
ured (Qmax; Qave, voided volume, etc.), as well as 
Paet at Qmax (PdetQmax) and maximum detrusor 
pressure (Paedmax). Voiding phase abnormalities 
occur when there are problems with detrusor con- 
tractility, increased outlet resistance, or abnormal 
coordination between the detrusor and sphincters. 
It is well known that abnormalities of storage are 
associated with abnormalities of emptying (e.g., 
association of detrusor overactivity with outlet ob- 
struction or the association of incontinence with 
incomplete emptying). We believe that routine 
evaluation of the voiding phase is important for 
women undergoing UDS. In a study of women 
presenting with a variety lower urinary tract symp- 
toms, we found that 34% had some abnormality of 


the voiding phase (27). Patients should be care- 
fully questioned about voiding symptoms, espe- 
cially when such symptoms are not the primary 
presenting symptom. 

The ICS defines normal detrusor function as a 
voluntarily initiated continuous contraction that 
leads to complete bladder emptying within a nor- 
mal time span (3). The degree of amplitude and 
duration of the contraction is dependent upon out- 
let resistance. The greater the outlet resistance, the 
greater the detrusor pressure required to empty the 
bladder. A contraction that is of reduced strength 
and/or duration is termed “detrusor underactivity.” 
In women it is important to note that in some 
cases, especially when outlet resistance is low, a 
low-pressure detrusor contraction can result in 
normal voiding and emptying and should not be 
considered a detrusor of reduced strength (Fig. 
6.7) (28). An acontractile detrusor is one that does 
not demonstrate any contractility during UDS. An 
examiner should be careful not to erroneously di- 
agnose detrusor acontractility. For example, if a 
patient does not void during the study but does 
void in daily life, then the diagnosis should not be 
made because the UDS was not representative of 
the clinical situation. This often happens when pa- 
tients are inhibited in the clinical setting and are 
unable to relax the striated sphincter and initiate 
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FIGURE 6.7 ® Multichannel UDS tracing of a 72-year-old woman with stress incontinence and low- 
pressure voiding. Note the minimal rise in Paet (most of which is actually a fall in Paba with very little rise, 
about 2 cmH;0, in Pves) associated with a “superflow” rate of more than 35 mL/sec and complete bladder 
emptying. Although this patient voids with a low detrusor pressure, she does not have impaired contractil- 
ity. (From Nitti VW. Bladder outlet obstruction in women. In: Nitti VW, ed. Practical urodynamics. 


Philadelphia: WB Saunders, 1998:197-210.) 


the micturition reflex. In our experience, approxi- 
mately 24% of women are unable to void charac- 
teristically during urodynamic testing (27). 
Bladder outlet obstruction (BOO) is a generic 
term for obstruction during voiding and is classi- 
cally diagnosed by synchronous comparison of 
Paet and flow rate (3). In men there are a number of 
nomograms that express the pressure—flow rela- 
tion and allow for the diagnosis of obstruction 
and/or impaired contractility (29-31). In men, the 
model of BOO secondary to benign prostatic en- 
largement provides a highly prevalent condition 
with predictable outcomes after treatment. BOO in 
women is far less common than in men but is prob- 
ably more prevalent than previously suspected. 
Furthermore, nomograms derived for men cannot 
be applied to women, as voiding dynamics differ. 
In addition, anatomic differences allow many 
women to empty their bladders by simply relaxing 
the pelvic floor, and some will augment voiding by 
abdominal straining. Minor elevations in detrusor 
pressure or decreases in flow rate, which might be 
considered insignificant in the male population, 
might signify obstruction in women. Accordingly, 


clinicians must have a high index of suspicion 
based on lower urinary tract symptoms, incom- 
plete emptying, persistent urinary tract infections, 
and a history of anti-incontinence surgery, pro- 
lapse, or other conditions. 

There are a variety of causes of BOO in women, 
including anatomic and functional etiologies 
(Table 6.1) (32). Anatomic causes are more obvi- 
ous than functional causes and are often suspected 
prior to UDS. Functional causes, conversely, re- 
quire UDS (and often videourodynamics in 
women) to make a precise diagnosis. Recent inter- 
est in female BOO has resulted in the publication of 
several unique proposals of diagnostic urodynamic 
criteria. Chassange et al used the cut-off values for 
maximum flow rate (Qmax) and detrusor pressure at 
maximum flow rate (PgeQmax) to define obstruction 
using a group of clinically obstructed women (post- 
incontinence surgery, prolapse, and other causes), 
comparing them to clinically unobstructed women 
with stress incontinence (33). In 2000, with an ex- 
panded database, the authors revised these values 
and found the best pressure—flow combination to 
predict obstruction was a Qmax of 11 mL/sec and 
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Anatomic and Functional Causes of Bladder Outlet Obstruction in Women (32) 


Anatomic Obstruction 


Functional Obstruction 


A. Inflammatory processes 
1. Bladder neck fibrosis 
. Urethral stricture 
. Meatal stenosis 
. Urethral caruncle 
. Skene's gland/cyst abscess 
. Urethral diverticulum 
B. Pelvic prolapse 
1. Anterior vaginal wall 
2. Posterior vaginal wall 


3. Apical (uterine 
prolapse/enterocele) 


C. Neoplastic 
1. Urethral carcinoma 
2. Bladder carcinoma 
D. Gynecologic (extrinsic compression) 
1. Retroverted uterus 
2. Vaginal carcinoma 
3. Cervical carcinoma 
4. Ovarian mass 
E. latrogenic obstruction 
1. Anti-incontinence procedures 
2. Multiple urethral dilatations 
3. Urethral excision/reconstruction 
F. Miscellaneous 
1. Urethral valves 
2. Ectopic ureterocele 
3. Bladder calculi 
4. Atrophic vaginitis/urethritis 


nu FB WwW NY 


A. Detrusor-sphincter dyssynergia 


B. Dysfunctional voiding 


C. Primary bladder neck obstruction 


PdetQmax Of 21 cmH20O (34). In 2004, using asymp- 
tomatic controls (instead of women with stress in- 
continence), they made further revisions to a Qmax 
of 12 ml/sec or less and PgetQmax Of 25 cmH,0 or 
more (35). In 1999, Nitti et al described videouro- 
dynamic criteria to diagnose female BOO (36). In 
this model obstruction is defined as radiographic 
evidence of an obstruction between the bladder 
neck and distal urethra in the presence of a sus- 
tained detrusor contraction of any magnitude dur- 
ing voiding. Lastly, Blaivas and Groutz designed a 
nomogram based on the noninvasive Qmax and the 


maximum detrusor pressure during voiding (Paet- 
max) (Fig. 6.8) (37). 

Each of these proposed criteria has merit and 
none is perfect in diagnosing obstruction. The 
videourodynamic criteria and the cut-off values 
proposed by Chassange et al and Lemack and 
Zimmern have the highest concordance with a 
suspicion of clinical obstruction (38). The 
Blaivas—Groutz nomogram also categorizes de- 
gree of obstruction (clinical relevance has not been 
determined). The nomogram overestimates ob- 
struction compared to other criteria (38). Clearly, 
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FIGURE 6.8 @ The Blaivas-Groutz nomogram. (From Blaivas JG, Groutz A. Bladder outlet obstruction 
nomogram for women with lower urinary tract symptomatology. Neurouro! Urodynam 2000;19:553-564.) 


there are cases where obstruction is suspected clin- 
ically but is ruled out with UDS, and vice versa. 
We believe that a combination of clinical parame- 
ters and urodynamic findings is currently the best 
way to diagnose obstruction in women. 


Sphincter Coordination and 
Electromyography 


Coordination refers to the bladder—urethral 
sphincter mechanism relationship during voiding. 
Normally, during voiding the urethra is open and 
is continually relaxed to allow for effective emp- 
tying. Sphincteric electromyography (EMG) stud- 
ies the bioelectric potentials of the external ure- 
thral sphincter complex. Surface or needle 
electrodes may be used. Surface electrodes are 
placed on the skin overlying the muscle of inter- 
est and detect potentials for a group of muscles in 
the area. The electrodes should be placed near the 
periurethral or perianal area. Needle electrodes 
are more precise, measuring the potential of one 
motor unit, but are invasive. Generally, surface 
electrodes are accurate in providing the necessary 
information (39). The EMG tracing should be as- 
sessed at various points during filling to ensure 


proper lead placement and recording prior to the 
voiding phase. At the beginning of the study, the 
patient should be asked to contract and relax the 
sphincter. Also, during the initial cough test and 
subsequent stress maneuvers there are often in- 
creases in the EMG recording. Furthermore, a 
normal response to bladder filling is a gradual and 
sustained rise in the EMG potential. During the 
voiding phase, the first action is relaxation of the 
external urethral sphincter complex, measured as 
silence of the EMG (39). The external urethral 
sphincter complex should remain relaxed until 
voiding is completed. 

EMG is useful in patients with suspected pelvic 
floor dysfunction or neurogenic voiding dysfunc- 
tion. The goal of EMG during UDS is to determine 
whether the external urethral sphincter complex is 
coordinated or discoordinated with the bladder 
during voiding (15). If an abnormality is present, 
the examiner will observe a failure of the sphinc- 
ter to appropriately relax during voiding. If the pa- 
tient has a known neurologic condition, the phe- 
nomenon is termed detrusor—external sphincter 
dyssynergia; usually the disease affects the 
suprasacral spinal cord (Fig. 6.9) (16). If there is 
no known neurologic abnormality, the discoordi- 
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FIGURE 6.9 @  Detrusor overactivity with detrusor—external sphincter dyssynergia. Urodynamic tracing 
of an 18-year-old woman with frequency, urgency, and urge incontinence who was diagnosed with a teth- 
ered cord. Note the IDC (arrow) associated with high-volume urine loss as registered in the flowmeter. 
There is increased sphincter activity, as demonstrated by increased EMG activity consistent with 
detrusor—external sphincter dyssynergia. On the second fill there is again an IDC, but this time the patient 
is instructed to void (double arrow). Note that there is increased EMG activity throughout the IDC and 
“voluntary void.” Detrusor pressures with IDCs are quite high because of the resistance of the contracting 
striated sphincter. (From Kelly CE, Nitti VW. Evaluation of neurogenic bladder dysfunction: basic urody- 
namics. In: Corcos J, Schick E, eds. Textbook of the neurogenic bladder. London: Martin Dunitz, 


2004:415-423.) 


nation is likely a learned behavior and the term 
“dysfunctional voiding” should be applied (40). 

Imaging of the bladder outlet during voiding al- 
lows for assessment of the bladder neck—internal 
sphincter coordination (see below). Failure of the 
bladder neck to open in the face of a sustained de- 
trusor contraction is abnormal. In cases of neuro- 
genic voiding dysfunction, especially with lesions 
above the lower thoracic cord, true internal sphinc- 
ter dyssynergia can occur. Primary bladder neck 
obstruction has a similar radiographic appearance 
as internal sphincter dyssynergia and is the diagno- 
sis if there is no known neurologic disease. 


Videourodynamics 


Videourodynamics involves simultaneous fluo- 
roscopy images of the lower urinary tract and uro- 


dynamic studies. The filling solution contains radi- 
ographic contrast, which allows for visualization 
of the lower urinary tract during storage and void- 
ing. Most systems allow for imaging and urody- 
namic recordings on one monitor, as well as 
recording of the image with the simultaneous uro- 
dynamic tracing. Images may be obtained with the 
patient supine, seated, or standing. Often in clini- 
cal practice, office videourodynamics is not prac- 
tical and not necessary for an accurate diagnosis in 
many patients. Furthermore, images of the lower 
urinary tract may be obtained separate from UDS, 
but there are several situations in which simultane- 
ous imaging and UDS is crucial. Video- 
urodynamics provides the clinician with the essen- 
tial ability to correlate anatomy with function at a 
specific moment in time. 


Imaging can assist with the diagnosis of com- 
plex incontinence cases by demonstrating invol- 
untary loss of urine with an IDC or with stress ma- 
neuvers (39). Fluoroscopy greatly improves the 
accuracy of determining VLPP, as it is often eas- 
ier to visualize the flow of contrast on video rather 
than on examination (15). Video also allows for 
assessment of urethral hypermobility and degree 
of cystocele. In women who demonstrate bladder 
outlet obstruction on pressure—flow studies, imag- 
ing allows for determination of the level of ob- 
struction. Videourodynamics is critical to make 
the diagnosis of bladder neck obstruction versus 
detrusor internal sphincter dyssynergia and is es- 
pecially helpful when high-pressure, low-flow 
voiding is not demonstrated (Fig. 6.10) (36). 
Cases of complex voiding dysfunction may be 
less common, but it is precisely those patients in 
whom videourodynamics is invaluable. Simultan- 
eous fluoroscopy can also identify vesicoureteral 
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reflux, prominent bladder diverticula, or urinary 
fistulae. 


SUMMARY 


UDS can be an invaluable part of the diagnosis and 
management of pelvic floor dysfunction. Prior to 
the termination of the study, the clinician must as- 
sess if all posed questions have been adequately 
answered (8). If the study is inconclusive with re- 
gards to pivotal issues, then every effort should be 
made to better elucidate the pathology. This may 
require adjustments, repetition, and creativity. 
Current technology provides accurate and precise 
information detailing the storage and emptying dy- 
namics of the lower urinary tract that can be used 
to guide therapy and properly counsel patients. 
The relevance of the study is dependent upon ap- 
propriate patient selection, proper technique, and 
experienced interpretation. 


FIGURE 6.10 @ Primary bladder neck obstruction. Videourodynamic tracing of a healthy 37-year-old 
woman with urinary retention. The filling phase shows detrusor overactivity (IDC), and attempts to void 
show adequate pressure but no flow. With attempts to void, simultaneous fluoroscopic imaging shows no 
opening of the bladder neck (horizontal arrow). There is some increase in EMG activity, but failure of the 
bladder neck to open in the face of a sustained detrusor contraction is diagnostic of primary bladder neck 
obstruction. The patient subsequently underwent a transurethral incision of the bladder neck and now 


voids and empties normally. 
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CHAPTER 7 


Cystourethroscopy 


Geoffrey W. Cundiff and Alfred E. Bent 


(O provides a minimally in- 
vasive method of visually evaluating the lower uri- 
nary tract. It has broad applications in general gy- 
necology and female pelvic surgery (1). The 
ability to recognize normal and pathologic find- 
ings is essential for assessment and surgical cor- 
rection of female pelvic disorders. 


HISTORICAL PERSPECTIVE 


Although many credit Kelly with developing the fe- 
male cystoscope, endoscopy of the female bladder 
preceded his report by half a century. Bozzini (2) de- 
scribed an endoscopic technique for evaluating the 
female bladder in the early 19th century. His inven- 
tion consisted of a stand that supported different- 
sized hollow funnels, a candle for illumination, and 
a reflector to direct the light into the funnel when it 
was placed into the urethra. Desmormeaux (3) intro- 
duced a more practical endoscope in 1853 that used 
different-sized angulated tubes. The tubes increased 
the surface area of the bladder that could be in- 
spected, and use of an alcohol lamp improved illu- 
mination. By 1877, Grünfeld’s (4) modification of 
the endoscope still used a hollow tube but added an 
obliquely placed glass lens at the vesical end. His en- 
doscope was vastly improved by the adaptation of an 
electric light source reflected by mirrors. Nitze (5) 
developed a compound lens system that increased 
the field of vision and used an incandescent light 
source to provide illumination. 

Kelly’s contribution was in overcoming the defi- 
ciencies of both Griinfeld’s and Nitze’s instruments 
and techniques. The Kelly cystoscope was a hollow 
tube, without glass, that used an obturator for place- 
ment (6). The knee—chest position allowed air to dis- 
tend the bladder. A head mirror was used to reflect an 
electric light into the bladder for illumination (Fig. 
7.1). The technique was simple yet provided an ex- 
cellent view. 


Modern endoscopy started with the develop- 
ment of the Hopkins fiberoptic telescope in 1954 
(7). The use of glass fibers in place of an air cham- 
ber dramatically improved light transmission and 
resolution and also provided a wider viewing 
angle. The viewing angle could also be changed, 
which improved the extent of visualization and fa- 
cilitated more invasive procedures. Later modifi- 
cations of the Hopkins system incorporated a se- 
ries of glass rods with optically finished ends 
separated by intervening spaces. 

The improved view of the bladder provided by 
the Hopkins cystoscope compromised the view of 
the urethra. An angled telescope is not effective 
for evaluating the urethral mucosa because most 
cystoscopic sheaths have a terminal fenestra for 
use with a catheter deflector mechanism. This de- 
sign allows the irrigant to escape during its distal 
location in the urethra. Robertson (8) addressed 
the compromised view of the urethra by applying 
fiberoptic technology to a shorter straight-on tele- 
scope, later known as the urethroscope. 

The most recent development in cystoscopy is 
the flexible cystoscope. The flexible fiberoptic 
lens system permits an instrument that bends, 
thereby increasing the field of view. Comparisons 
continue regarding resolution and comfort be- 
tween rigid and flexible instruments (9,10). 
However, the female urethra is so short that a rigid 
17 French sheath with a blunted fenestra can be 
passed with minimal discomfort, and flexible cys- 
toscopy in the female patient has fewer benefits 
than in the male patient. 


EQUIPMENT 
Urethroscopy 


The urethroscope is composed of a telescope and 
sheath. The telescope has a 0-degree (straight- 
ahead) viewing angle, which provides a circum- 


93 


94 SECTION II @ Disorders of Lower Urinary Tract 


ais Ma! te 


FIGURE 7.1 @ Cystoscopy as described by Kelly used a supine position with the hips elevated. The in- 
struments used by Kelly are arranged in the foreground. (From Kelly HA. The direct examination of the fe- 
male bladder with elevated pelvis: the catheterization of the ureters under direct inspection, with and 
without elevation of the pelvis. Am J Obstet Dis Wom Child 1894;25:7, with permission.) 


ferential view of the urethral lumen as distending 
medium opens the urethra. The sheath has a port 
for infusion of medium as well as a valve to ini- 
tiate flow of medium or allow bladder emptying. 
Sheath sizes are 15 and 24 French. Fluid flow is 
minimal with the 15 French sheath, and thus 
there is minimal urethral distention during its 
passage. Although the view is minimally com- 
promised using this sheath size, the larger sheath 
is better for viewing urethral diverticula and fis- 
tula. The instrument is also useful for vagino- 
scopy (Fig. 7.2). 


Rigid Cystoscopy 


The rigid cystoscope is composed of a telescope, 
bridge, and sheath (Fig. 7.3). Each component 
serves a different function and is available with 
various options to facilitate this role. The telescope 
transmits light to the bladder cavity and an image 
to the viewer. Several viewing angles are avail- 
able, including 0- (straight), 12- (minimal angle 
for periurethral bulking), 25- or 30- (forward- 
oblique), 70- (lateral), and 120-degree (retro view) 
angles. The angled telescopes have a field marker 


FIGURE 7.2 ®© Components of a 
rigid urethroscope. (A) Telescope, 0- 
degree. (B) Sheaths, 15 and 24 French. 
(C) Assembled urethroscope. 


that assists the viewer with orientation. It is visible 
as a blackened notch at the outside of the visual 
field and opposite the angle of deflection. It points 
in the same direction as the light post. 

The 30-degree lens provides the best view of 
the bladder base and posterior wall, whereas the 
70-degree lens permits inspection of the anterolat- 
eral walls. The retro view of the 120-degree lens is 
not usually necessary for cystoscopy of the female 
bladder but can be useful for evaluating the ure- 
thral opening into the bladder. A 70-degree tele- 
scope is perhaps the best general-use cystoscope 
for viewing the bladder and is essential in the pres- 
ence of fixation of the bladder neck (urethrovesi- 
cal junction [UVJ]) and when performing opera- 
tive cystoscopy at the time of surgery. 

The cystoscope sheath provides a vehicle for 
introducing the telescope and distending medium 
into the bladder. It is available in various calibers, 
from 15 to 28 French. The telescope partly fills the 
lumen of the sheath, leaving room for an irriga- 
tion/working channel. The smallest-diameter 
sheath is useful for diagnostic purposes, whereas 
larger-caliber sheaths allow instruments to be 
placed in the working channel. The proximal end 
of the sheath has two irrigating ports: one for intro- 
duction of the distending medium and the other for 
removal. The distal end of the cystoscope sheath is 
fenestrated to permit the use of instrumentation in 
the angled field of view. It is also beveled, oppo- 
site the fenestrae, to increase comfort on introduc- 
tion into the urethra. Larger-diameter sheaths may 
require an obturator for placement. Most diagnos- 
tic work is performed with the 17 French sheath, 
especially in the awake patient. The sheath size for 
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operative applications depends on the type of in- 
strumentation. 

The bridge serves as the connector between the 
telescope and sheath and forms a watertight seal 
with both. It may have one or two ports for intro- 
duction of instruments into the working channel. 
The Albarran bridge is a variation of the bridge 
that has a deflector mechanism at the end of an 
inner sheath (Fig. 7.4). When placed in the cysto- 
scopic sheath, the deflector mechanism is located 
at the distal end of the inner sheath within the fen- 
estra of the outer sheath. At this location, the ele- 
vation of the deflector mechanism assists the ma- 
nipulation of instruments within the field of view. 


Flexible Cystoscopy 


The flexible cystoscope combines the optical sys- 
tems and irrigation/working channel in a single 
unit. The optical system consists of a single image- 
bearing fiberoptic bundle and two light-bearing 
fiberoptic bundles. The fibers of these bundles are 
coated parallel coherent optical fibers that transmit 
light even when bent. This permits incorporation 
of a distal-tip deflecting mechanism that will de- 
flect the tip 290 degrees in a single plane. A lever 
at the eyepiece controls the deflection. The optical 
fibers are fitted to a lens system that magnifies and 
focuses the image. A focusing knob is located just 
distal to the eyepiece. The irrigation/working port 
enters the instrument at the eyepiece opposite the 
deflecting mechanism. The coated tip is 15 to 18 
French in diameter and 6 to 7 cm in length, with 
the working unit constituting half the length. The 
image may appear somewhat granular, but tech- 
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FIGURE 7.3 @ Components of a rigid cystoscope. (A) Telescopes. The 70-degree lateral angled-view 
telescope (above) and the 30-degree forward-oblique telescope (below). (B) Bridges. Single-port bridge 
(below) and dual-port bridge with an Albarran deflecting mechanism (above). The position of the deflect- 
ing mechanism within the fenestra of the operating sheath is shown. (C) Sheath, 22 French operating. 
(D) Assembled cystoscope with a diagnostic 17 French sheath. 


nology is rapidly closing the gap with the image 
produced by rigid instrumentation. The flow rate 
of the working channel is slower than that of rigid 
instruments, and this may be further curtailed by 
passage of instruments down the channel. Use of 
the instrument channel may also limit some of the 
movement at the tip of the deflector mechanism. 
Flexible cystoscopes are more comfortable, espe- 
cially for male patients. As mentioned previously, 
the short length of the female urethra and ease of 
passing the rigid cystoscope may offset perceived 
advantages of flexible instrumentation in the fe- 
male patient. 


Light Sources and Video Monitors 


A high-intensity (xenon) light source is recom- 
mended for use in video monitoring and photogra- 
phy. The light cable must be checked periodically 
for transmission properties. Video monitoring 
eliminates awkward positioning of the operator 


and improves teaching abilities. It may also help to 
distract the patient, while allowing her to see im- 
portant findings. 


Distending Medium 


Water or saline is generally used as a distending 
medium. The fluid is instilled by gravity through a 
standard intravenous infusion set, with the bag 
height about 100 cm above the patient’s symphysis 
to provide adequate flow. Pressurized flow is not 
required. 


Instrumentation 


A wide range of instrumentation is available for 
use through the cystoscope sheath. Those most 
commonly used in female patients are grasping 
forceps with either rat-tooth or alligator jaws. 
They are available in flexible or rigid styles and 
come in varying diameters (1). A monopolar ball 
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FIGURE 7.4 @  Cystoscope with Alberran bridge and biopsy forceps in place. 


electrode is useful for electrocautery during opera- 
tive cystoscopy. With the improvement in imaging 
and photography, biopsy of an obvious tumor may 
not be necessary, and the picture can be passed 
along to a consulting urologist for biopsy and 
transurethral resection of the abnormality. 


CYSTOURETHROSCOPY TECHNIQUES: 
DIAGNOSIS 


Diagnostic cystourethroscopy in women is easily 
performed as an office procedure and is well toler- 
ated without anesthesia in most cases. Lignocaine 
gel is useful in the female patient who has appre- 
hension regarding pain (11). Most indications for 
endoscopy warrant evaluation of both the bladder 
and urethra (Table 12.1). 


Urethroscopy 


The urethroscope is placed into the urethra with 
the fluid infusion flowing in order to distend the 
urethra and facilitate both the view and the passage 
of the instrument to the bladder. The 24 French 
sheath allows optimal visualization, although it 
may be too large in 10% to 20% of patients. 
Comfort is essential, and the 15 French sheath 
should be used in these latter patients. The view is 
not as good with the smaller sheath as with the 
larger sheath, but it is adequate. The urethra could 
be dilated to allow passage of the larger sheath, 


and in this case topical anesthesia should be used 
for patient comfort. Topical anesthetic or dilation 
irritates the urethral mucosa, giving a false impres- 
sion of inflammation, which should be considered 
in the final interpretation. 

The urethral mucosa is viewed as the instrument 
is passed slowly to the bladder neck and into the 
bladder. This causes a small amount of burning- 
type discomfort. The trigone and ureters may be 
observed by angling the telescope toward the blad- 
der base and, in some cases, by elevating the 
trigone with a vaginal finger. The UVJ is observed 
during the following commands: “hold your urine,” 
“squeeze your rectum,” “strain down like having a 
bowel movement,” and “cough.” The hold and 
squeeze commands are performed with the urethro- 
scope withdrawn enough to allow the UVJ to close 
two thirds of the way. Movement can then be ob- 
served as the UVJ closes during the maneuver. The 
strain and cough commands are performed with the 
urethroscope withdrawn enough to allow the UVJ 
to close two thirds of the way. In this manner, 
opening of the UVJ can be observed. After modest 
bladder filling, the vaginal finger compresses and 
massages the urethra over the end of the urethro- 
scope as the instrument is withdrawn. This allows 
observation for urethral glands, exudate, fistula, 
and diverticular openings. The patient has some- 
what more discomfort during digital compression 
of the urethra and should be forewarned concerning 
this 5 to 10 seconds of discomfort. 
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Cystoscopy 


Cystoscopy is generally performed using a 70-de- 
gree telescope with 17 French sheath and with 
some topical anesthetic on the sheath to facilitate 
movement in and out of the urethra. The cysto- 
scope is placed into the urethral meatus with the 
bevel directed posteriorly and is advanced directly 
into the bladder, aiming at the patient’s umbilicus. 
An obturator is not necessary with a small sheath 
such as 17 French, but the fluid flow during inser- 
tion facilitates passage. A volume of 250 mL or 
greater is desirable for bladder inspection unless 
the patient has discomfort before this volume, and 
a slow trickle is maintained if needed for optimum 
view. The air bubble is identified at the bladder 
dome, and this serves as a landmark for the rest of 
the examination. The examination begins at the 
bladder dome, making full sweeps with the instru- 
ment at each hour of an imaginary clock, going 
from 12 to 4 o’clock, then 11 to 8 o’clock, and 
then observing the posterior bladder wall between 
5 to 7 o’clock. Orientation is maintained by plac- 
ing the field marker directly opposite the area of 
the bladder to be inspected. The bladder base may 
require digital vaginal elevation for complete as- 
sessment. The bladder volume can be assessed at 
the end of the inspection by filling the bladder to 
patient fullness and then measuring the amount of 
fluid by emptying the bladder through the sheath, 
or by measuring the volume voided by the patient 
after the procedure. 


Antimicrobial Prophylaxis 


A concern after cystourethroscopy is the preven- 
tion of infection, which may occur in up to 5% of 
cases. A number of these patients may have infec- 
tion at the time of the examination, even with a re- 
cent negative urine culture, but it is best to avoid 
instrumentation in the presence of a known infec- 
tion. Prophylaxis is practiced by many, but recent 
reports cite no difference in infection rates be- 
tween patients treated with placebo and nitrofuran- 
toin (12,13). If prophylaxis is used, only a 1- or 2- 
day course is suggested, and a urinary analgesic 
(e.g., phenazopyridine) may also be administered 
for one or two doses at 3-hour intervals. Patients 
may experience dysuria, urgency, frequency, and 
hematuria for several hours after the examination, 
but most have minimal postprocedure discomfort. 


Operative Cystoscopy 


Most minor procedures, such as biopsy of mucosal 
lesions, removal of small foreign bodies, and cut- 


ting and removal of suture material, can be per- 
formed in an office setting. These procedures re- 
quire a larger cystoscope sheath (22 French) and 
may be associated with discomfort. Lidocaine gel 
2% or a mixture of lidocaine 2% and benzocaine 
20% may be placed into the urethra for 5 minutes. 
Bladder anesthesia may be induced by instillation 
of 50 mL of a 4% lidocaine solution for 5 minutes. 
A bladder pillar block may augment the anesthesia 
but is seldom required. It is performed by injecting 
5 mL of 1% lidocaine solution at each bladder pil- 
lar. After placement of a bivalve speculum, the 
bladder pillars are located at 2 and 10 o’clock with 
respect to the cervix. If the uterus is absent, a Sims 
speculum is used to expose the anterior vaginal 
wall, and the pillars are just superior and lateral to 
the UVJ (14). 

The best view for operative procedures is im- 
mediately in front of the telescope. A 30-degree 
telescope allows angulation to see the abnormality 
but also allows visualization of the instrument 
being used. With the cystoscope in the bladder, the 
operative instrument is introduced into the opera- 
tive port and advanced until it is visible just at the 
end of the cystoscope. Gross movements are made 
with the cystoscope as the instrument is brought 
into apposition with the lesion. Minor adjustments 
are made by moving the instrument within the cys- 
toscope sheath. Bleeding is self-limited in most 
cases, although a ball electrode can be used if 
needed. 


Intraoperative Cystoscopy 


Cystoscopy is an important adjuvant to surgery of 
the female genitourinary system. It is commonly 
used to judge coaptation during periurethral collagen 
injections, to facilitate safe placement of suprapubic 
catheters, and to evaluate the ureters and bladder 
mucosa for inadvertent damage. The approach to as- 
sessment of the integrity of bladder mucosa after 
pelvic surgery is similar to the approach described 
for diagnostic cystoscopy. A thorough survey of the 
bladder is made, with special attention to the por- 
tions of the bladder potentially jeopardized by the 
specific procedure. Inspection of the anterolateral as- 
pects of the mucosa is important after a bladder sus- 
pension procedure, whereas inspection of the trigone 
is especially important after a difficult vaginal hys- 
terectomy or dissection of an anterior enterocele sac 
from the bladder. The retropubic passage of a ten- 
sion-free tape requires confirmation of bladder in- 
tegrity to be sure the needle insertion devices have 
not penetrated the plane of the bladder. It is also a 
good plan to observe the tape indentation on the 
bladder wall as the insertion needles with attached 


tape are pulled through the retropubic space to the 
abdominal incision. The dyed tape shows up against 
the bladder mucosa as a sling arm has been passed 
through the bladder. An assessment of ureteral in- 
tegrity is warranted after every pelvic reconstructive 
surgery, all bladder suspension procedures, and sus- 
pected injury to the bladder or ureter. Visualization 
of efflux of solution from the ureteral orifice is ade- 
quate to demonstrate patency, and this is facilitated 
by injection of 2.5 to 5 mL of indigo carmine dye in- 
travenously 5 to 10 minutes before cystoscopy. The 
absence of efflux is an indication for passage of 
ureteral catheters or other measures to evaluate po- 
tential obstruction. 


Ureteral Catheterization 


Catheterization of the ureteral orifices has been 
practiced since cystoscopes were first introduced. 
In gynecology, the primary indications for ureteral 
catheterization are to evaluate potential ureteral 
obstruction and to place ureteral markers. Ureteral 
markers may be useful in radical or extensive 
pelvic surgery and in cases with abnormal pelvic 
anatomy. Ureteral catheters are available in vari- 
ous sizes, with a number of specialized tips. 
Although available from 3 to 12 French, the most 
useful are 4 to 6 French. The most commonly used 
catheters are the general-purpose and whistle-tip 
catheters. Specialized tips include spiral filiform 
for negotiating strictures and curves and the acorn 
tip for retrograde studies. Catheters are fabricated 
from plastic or Dacron and are generally ra- 
diopaque. They have graduated centimeter mark- 
ings for judging depth of insertion. 

Once the ureteral orifice is located, the ureteral 
catheter is advanced into the field of view just out- 
side the fenestrated portion of the cystoscope, with 
the catheter tip orientated in the axis of the ureteral 
lumen. The tip is threaded into the first part of the 
ureteral lumen by advancing the entire cystoscope. 
Once the tip passes the ureteral orifice, the catheter 
is gently threaded along the ureter until resistance 
is met at the renal pelvis, which is about 25 cm. 
This is done by grasping the catheter manually 
proximal to its entry point into the operative chan- 
nel of the sheath or bridge and gently pushing the 
catheter into the ureter. The deflecting mechanism 
of the Albarrán bridge may facilitate initial intro- 
duction into the ureter. Difficulty in passing the 
catheter may be due to an anatomic variation such 
as a stenotic orifice, mucosal fold, or ureteral tortu- 
osity. A stenotic orifice is suspected in the presence 
of immediate resistance to the catheter tip, and a 
smaller catheter is selected. A mucosal fold may be 
managed by repositioning the patient, bladder, or 
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cystoscope. Placing the patient in the Trendel- 
enburg position helps to alter the position of the in- 
tramural ureter, as does further filling or emptying 
of the bladder. A filiform-tip catheter is also valu- 
able for negotiating strictures and tortuosities. If 
the catheter is to be left in place, it should be se- 
cured to a transurethral catheter and connected to a 
drainage device. Gentle technique is required to 
prevent hematuria and ureteral spasm. 


Suprapubic Teloscopy 


Transurethral cystoscopy is applicable during a 
vaginal surgical approach. Suprapubic teloscopy 
provides a method to perform cystoscopy from an 
abdominal approach (15). This may also be ac- 
complished during laparoscopic surgery by pass- 
ing the telescope through a suprapubic catheter in- 
troducer sheath (16). These techniques are seldom 
used since most patients having reconstructive 
pelvic surgery are either operated from a vaginal 
approach or are placed in Allen stirrups, so there 
is always access to the bladder through the 
urethra. 


CYSTOURETHROSCOPIC FINDINGS 


Normal Urethra 


The normal urethra has a lush, pink epithelium 
(Fig. 7.5), and periurethral gland openings may 
be seen posteriorly along the length of the ure- 
thra. There is often a central posterior ridge 
called the urethral crest, and there may be white 
epithelium, especially in the posterior wall of the 
urethra (Fig. 7.6). The UVJ is slightly irregular 
but rounded in shape. It should normally close 
with hold maneuvers. 


FIGURE 7.5  @ Normal urethra. There is pink, 
lush epithelium in folds. 
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FIGURE 7.6 @ Urethral crest and squamous ep- 
ithelium of normal urethra. The urethral crest runs 
posteriorly as a longitudinal ridge, and over it is 
white epithelium. 


Abnormal Urethroscopic Findings 


Acute urethritis is usually caused by infection, 
trauma, or irritation (Fig. 7.7). Findings include in- 
flamed, reddened urethral mucosa, bleeding areas, 
superficial ulceration, and exudate on the mucosal 
surface. Polyps and fronds may be seen at the 
UVJ, but their significance is uncertain, and treat- 
ment is almost never required (Figs. 7.8 and 7.9). 
Palpation over the end of the urethroscope may re- 
veal exudate from urethral glands or may facilitate 
identification of exudate or pus from a urethral di- 
verticulum. A fistula is an opening usually in the 
posterior aspect of the urethra, and urine or irrigat- 
ing fluid may be seen escaping into the vagina 
(Fig. 7.10). A frozen or scarred, functionless ure- 
thra may appear pale, may be fixed in an open po- 
sition, and will have no response to hold or strain 
maneuvers (Fig. 7.11). With the large number of 
tension-free tape procedures now performed, there 


FIGURE 7.8 @ Polyps at the urethrovesical 
junction. 


are cases of vaginal erosion at times with urethral 
penetration of the tape (Fig. 7.12). 


Normal Bladder 


The bladder has a smooth surface with a pale pink to 
glistening white hue. The translucent mucosa affords 
easy visualization of the branched submucosal vas- 
culature. Infusion of fluid is always accompanied by 
an air bubble, which marks the dome of the bladder 
(Fig. 7.13). The trigone appears reddened and gran- 
ular and may have a thickened white membrane with 
a villous contour (Fig. 7.14). Histologic evaluation 
of this layer reveals squamous metaplasia, and it is 
usually referred to simply as metaplasia. 

The trigone is triangular, with the inferior apex 
directed toward the UVJ and the ureteral orifices 
forming the superior apices (Fig. 7.15). As the cys- 
toscope is advanced past the UVJ, the trigone is 
apparent at the bottom of the field. The in- 
terureteric ridge is a visible elevation that forms 


FIGURE 7.7 ® Acute urethritis. The urethra is 
reddened along its length. 


FIGURE 7.9 
junction. 


@ Fronds at the urethrovesical 


FIGURE 7.10 @®  Urethrovaginal fistula. The 
urethral canal is in the upper right of the photo- 
graph, and the opening from the urethra to the 
vagina is clearly seen as a small opening in the 
center of the picture. 


the superior boundary of the trigone and runs be- 
tween the ureteral orifices. There is marked varia- 
tion in the ureteral orifices, but they are usually 
circular or slitlike and located on the apex of a 
small mound lateral to the midline of the bladder 
base. With urine efflux, the ureter opens and the 
mound retracts in the direction of the intramural 
ureter. The distended bladder is roughly spherical, 
but numerous folds of mucosa are evident in the 
empty or partially filled bladder. The uterus and 
cervix can be seen indenting the posterior wall of 
the bladder. Bowel peristalsis may be seen through 
the bladder wall. 


Abnormal Cystoscopic Findings 


Bladder pathology either is located in the mucosa 
or is structural. Mucosal lesions are either inflam- 


FIGURE 7.11 @  Functionless urethra. The ure- 

thra is very short and remains passively open, with 
the urethroscope barely inside the meatus. The ep- 
ithelium is smooth, and there is no movement with 
hold or strain maneuvers. 
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FIGURE 7.12 @® Eroded tension-free tape. (A) 
Tape erosion in vagina. (B) Tape in urethra. 


matory or neoplastic, although the two may coex- 
ist. Cystitis refers to inflammation of the bladder, 
and generally cystoscopy should be avoided until 


FIGURE 7.13 ®© Normal bladder. The air bub- 
ble at the dome of the bladder serves as a refer- 
ence marker. The epithelium of the bladder wall is 
smooth and pale pink and has fine vasculature. 
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FIGURE 7.14 @ Metaplasia of trigone. The 
white membrane covers much of the trigone lead- 
ing up to the ureters. Biopsy reveals squamous 
metaplasia. 


the infection is treated. Cystitis may manifest as 
pink or peach-colored macules or papules. As 
severity intensifies, the mucosa becomes edema- 
tous and hypervascular (Fig. 7.16). In hemorrhagic 
cystitis, there may be individual or confluent mu- 
cosal hemorrhages, and the patient complains of 
hematuria. The hemorrhagic cystitis that follows 
bladder infusion with toxins such as cyclophos- 
phamide is characterized by diffuse mucosal hem- 
orrhages. In radiation cystitis, areas of hemorrhage 
are surrounded by pale mucosa, which may be fi- 
brotic or hypovascular. An indwelling catheter 
produces an inflammatory reaction of the mucosa 
in contact with the catheter. There may be associ- 
ated pseudopapillary edema and submucosal hem- 
orrhages and vesical fibrosis. 


FIGURE 7.15 @ Trigone. The trigone is formed 
by the UVJ inferiorly and the ureteral orifices supe- 
riorly. The ureteral openings are marked by 
arrows. The trigone is frequently reddened and 
granular. 


FIGURE 7.16 @ Acute cystitis. The bladder mu- 
cosa is reddened and edematous, making it diffi- 
cult to see clearly. There is often active bleeding, 
further compromising the view. 


Cystitis cystica consists of clear mucosal cysts, 
which are usually found on the bladder base and 
are often found in multiples (Fig. 7.17). The cysts 
are formed by single layers of subepithelial transi- 
tional cells, which degenerate with central lique- 
faction. These are benign findings and do not re- 
quire investigation. Cystitis glandularis has an 
appearance similar to cystitis cystica, but the cysts 
are not clear and have a less uniform contour. 
There may be associated inflammation. The asso- 
ciation of cystitis glandularis with adenovillous 
carcinoma of the bladder has led to the belief that 
cystitis glandularis may be a precursor of adeno- 
carcinoma (17). Work-up for this condition is con- 
troversial but initial washings and cystoscopy are 
recommended, with periodic follow-up with one 
or the other after that. A benign polyp on the blad- 
der wall has a smooth contour and maintains the 
pink color of the bladder lining (Fig. 7.18). 

Interstitial cystitis is suspected in patients with 
severe frequency, urgency, and suprapubic pain re- 


á 


FIGURE 7.17 @ Cystitis cystica. The 1- to 2-mm 
cysts at the bladder base are smooth-walled and 
are clear or sometimes pigmented. 
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FIGURE 7.18 @ Benign bladder polyp. 


lieved temporarily by voiding. Cystoscopic exam- 
ination is usually performed under anesthesia. 
The pathognomonic lesions appear after filling 
and then refilling of the bladder to capacity. 
Glomerulations are petechial hemorrhages or 
small red dots and are visible in mild cases. Larger 
hemorrhagic areas may be seen, and severe areas 
have linear hemorrhages. Petechiae may be seen in 
normal patients on the posterior bladder wall and 
trigone. Patients with interstitial cystitis have 
glomerulations throughout the bladder. Hunner’s 
ulcers are areas of scarring that interrupt the nor- 
mal vascular pattern of the bladder wall. They 
occur in fewer than 10% of cases (Fig. 7.19). 

Trabeculations are smooth ridges that become 
evident with distention of the bladder to volumes 
approaching maximum cystometric capacity. They 
appear as interlaced cords of different diameters 
with intervening sacculations (Fig. 7.20). They 
represent hypertrophied detrusor musculature as- 
sociated with detrusor instability and functional or 
anatomic obstruction. A bladder diverticulum can 
occur when high intravesical pressure produces an 
enlargement of the intervening sacculations. The 
thick muscular band that creates the neck varies in 
diameter and gives way to an outpouching of blad- 
der mucosa. The interior of the diverticulum may 
harbor a neoplasm and must be examined care- 
fully. 

Fistulas may also be encountered at cystoscopy 
(Fig. 7.21). Posthysterectomy fistulas are usually 
located in the bladder base superior to the in- 
terureteric ridge, corresponding to the level of the 
vaginal cuff. The fistula openings range in size 
from small to several centimeters in diameter. In 
the immediate postoperative state, the surrounding 
mucosa is edematous and hyperemic, whereas in 
later stages, the mucosa has a typical smooth ap- 
pearance. In contrast, vesicoenteric fistulas uni- 
formly have a surrounding inflammatory reaction, 


FIGURE 7.19 @ 


Interstitial cystitis. (A) 
Petechial hemorrhages after bladder distention 
under anesthesia. (B) Linear hemorrhages. 

(C) Hunner’s ulcer. Punched-out white scar inter- 
rupting vascular pattern. 


often with bullous edema, and the fistula tract is 
not discernible in two thirds of cases (18). 
Bladder calculi may result from urinary stasis 
or the presence of a foreign body, or an inflamma- 
tory exudate may coalesce and serve as a nidus for 
stone formation. Stones have an extremely vari- 
able cystoscopic appearance in terms of color, 
size, and shape but generally have an irregular sur- 
face (19). Foreign bodies and stones are usually 
accompanied by varying degrees of general or lo- 
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FIGURE 7.20 @® Trabeculation. The muscle bun- 
dles appear as prominent ridges with intervening 
pockets or cellules. 


calized inflammatory reaction. A permanent suture 
may be a nidus for a stone or may remain in its 
original state (Fig. 7.22). 

Bladder cancer is less common in women than 
in men, but it still may occur, especially after the 
fifth decade. Transitional cell carcinoma is the 
most common type, followed by adenocarcinoma 
and squamous cell carcinoma. Appearance on cys- 
toscopy is variable but usually shows a raised le- 
sion with a villous feathery or papillary appear- 
ance (Fig. 7.23). Superficial transitional cell 
carcinoma may be multicentric or may have asso- 
ciated carcinoma in situ. Carcinoma in situ may be 
inconspicuous, mimicking the macules or plaques 
of cystitis. 

Auxiliary ureteral orifices indicate renal col- 
lecting abnormalities. When present, they often 
enter the vesical wall slightly superior to the 


FIGURE 7.21 @  Vesicovaginal fistula. The 
openings in the bladder with a posthysterectomy 
fistula occur superior to the trigone in the poste- 
rior aspect of the bladder, and there are two dis- 
tinct holes to the vagina in this picture. 


FIGURE 7.22 @ Bladder calculus. This usually 
forms over a suture nidus or some other irritant. 


trigone in proximity to the other ureteral orifice. In 
a duplicated collecting system, the upper pole kid- 
ney drains into the more distal ureteral opening. A 
ureterocele is caused by laxity of the distal ureteral 
lumen with herniation into the vesical cavity dur- 
ing efflux. 


SUMMARY 


Urethrocystoscopy allows visualization of the 
lower urinary tract. Instrumentation is available 
with many modifications that increase the applica- 
tions of the technique. Cystourethroscopy is valu- 
able for diagnosing anatomic lesions of the lower 
urinary tract that are commonly overlooked by 
other diagnostic modalities. Cystoscopy is essen- 
tial to assess ureteral function and vesical integrity 
during pelvic surgery. 


FIGURE 7.23 @ Bladder cancer. The peduncu- 
lated papillary lesion is a transitional cell carci- 
noma. 
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CHAPTER 8 


Painful Conditions of the 
Lower Urinary Tract Including 
Painful Bladder Syndrome 


Steven E. Swift, Toby C. Chai, Alfred E. Bent 


INTRODUCTION 


Chronic pelvic pain is one of the most difficult and 
frustrating conditions to manage in gynecology. It 
can result from a multitude of pathologic entities 
and various pelvic organs can be involved such 
that there is overlap between pathologic entities 
and organ systems involved, and the initiating in- 
sult is often only distantly related to the patient’s 
current symptom complex. The diagnostic criteria 
for specific diagnoses are usually vague and re- 
sponse to therapy is disappointing. Painful condi- 
tions of the lower urinary tract are no different and 
make up a subset of these complaints. Similar to 
their counterparts elsewhere in the pelvis they rep- 
resent a very difficult and frustrating series of dis- 
ease entities. Another complicating factor involves 
the role of external pathology affecting symptoms 
and function of the lower urinary tract so as to fur- 
ther confuse the clinical picture. Diseases such as 
endometriosis and pelvic inflammatory disease 
can present within the context of lower urinary 
tract symptoms. For clarity this chapter will limit 
its focus on those pathologic entities that are in- 
trinsic to the bladder and urethra. Chapters 9 and 
10 will cover pelvic floor myalgia and urinary tract 
infections, respectively. 


PAINFUL BLADDER SYNDROME/ 
INTERSTITIAL CYSTITIS 


Currently there is a great deal of debate centered 
around the diagnosis of interstitial cystitis (IC), 
making it difficult to comment on its definition. 
The standard definition that has been recom- 
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mended for years (for research protocols) comes 
from the National Institute of Diabetes and 
Digestive and Kidney Diseases (NIDDK) branch of 
the National Institutes of Health (NIH). This defi- 
nition involves both bladder pain and evidence of 
bladder abnormalities (glomerulations or Hunner’s 
ulcers) upon cystoscopic examination (1). The 
original intent of this criteria list was to ensure 
maximal objective standardization of patients en- 
rolled into NIH-sponsored IC studies. These crite- 
ria were not designed as a diagnostic tool (Table 
8.1). Painful bladder syndrome (PBS), on the other 
hand, was first defined by the International 
Continence Society (ICS) in 2002 and is defined as 
the complaint of suprapubic pain related to bladder 
filling, accompanied by other symptoms such as in- 
creased daytime and nighttime frequency, in the ab- 
sence of proven urinary infection or other obvious 
pathology (2). The ICS further defined the “symp- 
tom” of bladder pain as pain felt suprapubically or 
retropubically that usually increases with bladder 
filling, though it may persist after voiding. This is 
slightly different from the definition of IC as de- 
fined by the NIDDK guidelines. The ICS definition 
defines the location of the pain as suprapubic 
(and/or retropubic if you use the ICS symptom def- 
inition) and also ties in the pain to bladder filling. It 
specifically does not require evidence of bladder 
abnormalities (glomerulations) upon cystoscopic 
examination. The ICS, in their document defining 
PBS, acknowledged that it would be used as an al- 
ternative to IC in a footnote: 


The ICS believes this to be a preferable term to 
“interstitial cystitis.” Interstitial cystitis is a spe- 
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cific diagnosis and requires confirmation by typi- 
cal cystoscopic and histological features. In the 
investigation of bladder pain it may be necessary 
to exclude conditions such as carcinoma in situ 
and endometriosis. 


So while the two terms PBS and IC may not be 
identical, readers should recognize that in the liter- 
ature the two will often be used interchangeably. In 
a recent study of IC patients, only 105 of 138 of 
those defined as having IC reported suprapubic 


NIDDK Definition of Interstitial Cystitis 


Inclusion Criteria 


1. Cystoscopy—glomerulations and/or classic 
Hunner's ulcer 


2. Symptoms—bladder pain and/or bladder urgency 
Exclusion Criteria 


1. Bladder capacity greater than 350 cc on awake 
cystometry 


2. Absence of an intense urge to void with the 
bladder filled to 100 cc during cystometry using a 
fill rate of 30 to 100 cc/min 


3. Demonstration of phasic involuntary bladder 
contractions on cystometry using the fill rate de- 
scribed in number 2 


4. Duration of symptoms less than 9 months 
5. Absence of nocturia 


6. Symptoms relieved by antimicrobials, urinary an- 
tiseptics, anticholinergics, or antispasmodics 


7. Frequency of urination while awake of less than 
eight times a day 


8. Diagnosis of bacterial cystitis or prostatitis within 
a 3-month period 

9. Bladder or ureteral calculi 

10. Active genital herpes 

11. Uterine, cervical, vaginal, or urethral cancer 

12. Urethral diverticulum 

13. Cyclophosphamide or any type of chemical 
cystitis 

14. Tuberculous cystitis 

15. Radiation cystitis 

16. Benign or malignant bladder tumors 

17. Vaginitis 

18. Age less than 18 years 


pain with a relationship to bladder filling status, 
which led these investigators to question the sensi- 
tivity of the ICS definition of PBS in identifying 
IC patients (3). In order to lessen the confusion for 
the reader, for the remainder of this chapter we 
will use the term “interstitial cystitis.” This section 
of the chapter will focus on IC, as this terminology 
and definition have been in use longer and the lit- 
erature to date conforms predominantly to this 
standard. 


Epidemiology 


IC is best described as a chronic hypersensory 
bladder condition manifested by urinary fre- 
quency, urgency, and bladder pain without an 
identifiable etiology. This disease mainly afflicts 
women in their 30s and 40s (4). However, it is 
being more frequently recognized in males, and 
the female-to-male ratio is 5:1 (5). This remains a 
disease more common in females, and because fe- 
males commonly have acute bacterial cystitis, the 
diagnosis of IC is often delayed. The primary care 
physician often treats IC with oral antibiotics be- 
cause IC symptoms mimic acute bacterial cystitis 
and urine cultures are not typically sent before 
treatment of acute bacterial cystitis. The current 
estimated prevalence of IC in the United States is 
between 66 and 197 per 100,000 (5,6). The esti- 
mation of the number of females afflicted with IC 
in the United States is between 450,000 and 
700,000. Recently, investigators mailed a vali- 
dated IC symptoms questionnaire (O’Leary-Sant 
questionnaire; see later section for description) to 
be completed by 5,000 females in a health mainte- 
nance organization (7). This study found that 
prevalence of IC symptoms is 30- to 50-fold 
higher in women than the prevalence of a coded 
physician diagnosis of IC in the same population. 
The authors concluded that IC may be signifi- 
cantly underdiagnosed. 

The etiology of IC remains unclear; however, 
several causes, such as mast cell activation, neuro- 
genic inflammation, and transitional epithelial 
dysfunction, have been proposed (8). The most 
frequently discussed pathologic abnormality used 
to explain IC is a defect of the transitional epithe- 
lium, and specifically the glycosaminoglycan 
(GAG) layer that separates and protects the transi- 
tional epithelium from urine. The rationale that the 
bladder urothelium is “leaky” in IC patients be- 
cause of a proposed deficiency in the GAG layer (a 
proteoglycan or glycoprotein) was derived from 
several observations. First, in animal models, ap- 
plication of protamine sulfate, which purportedly 
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“strips” the GAG layer, increased bladder perme- 
ability in rabbit bladder urothelium (9). Further- 
more, the protamine-induced increased permeabil- 
ity was reversed by the addition of sodium 
pentosan polysulfate, a GAG. Second, protamine 
placed into normal human volunteers induced 
pain, urinary frequency, urinary urgency, and in- 
creased bladder permeability to urea similar to IC 
(10). Third was the finding of increased urea up- 
take by the IC bladders (when exogenous urea was 
introduced intravesically) compared with control 
bladders, suggesting increased bladder permeabil- 
ity with IC (11). Finally, there was clinical evi- 
dence that sodium pentosan polysulfate (a GAG) 
alleviates some of the symptoms of IC (12,13). 
While this theory may explain some cases of IC, 
the disease is probably multifactorial, which may 
explain why its etiology remains elusive. 

It is also thought that IC may be genetically in- 
herited. This is based on twin studies demonstrat- 
ing a greater rate of concordance of IC among 
monozygotic twins than dizygotic twins (14). In 
addition, there is a 17-fold increase, over the gen- 
eral population, in the incidence of IC in first-de- 
gree relatives of patients with IC (15). Future epi- 
demiologic and genetic studies may help pinpoint 
etiologic mechanisms and also determine the natu- 
ral history of this puzzling disease. 


Clinical Diagnosis 


Currently there are no proven etiologies for IC, 
and defining the disease clinically remains a chal- 
lenge. The diagnosis is most often made on the 
grounds of symptoms in the absence of other 
pathologic entities. There are no classic physical 
findings, blood tests, histopathology, or radiologic 
tests for IC. The presentation of symptoms in IC is 
highly variable, and some have proposed that IC is 
a complex of diseases with multiple etiologies 
rather than just a single entity. Because bladder 
pain is a prominent symptom component of IC, 
some have included IC in the disease complex of 
chronic pelvic pain. When IC is better understood 
from the pathophysiologic standpoint, a more spe- 
cific terminology may be developed. 

Patients who with IC have the prototypical 
symptom complex of urinary frequency, urinary ur- 
gency, and bladder pain without a definable etiol- 
ogy and have had these chronic symptoms for 
longer than 9 months. The intensity of these symp- 
toms typically waxes and wanes during the course 
of the disease. Because of the imprecise nature of 
these symptoms, IC patients are frequently thought 
to have recurrent urinary tract infection, urethritis, 


urethrotrigonitis, trigonitis, urethral pain syndrome, 
urethral stenosis, endometriosis, vulvodynia, vulvar 
vestibulitis, or pelvic congestion syndrome. A few 
studies have also found an association between IC, 
vulvodynia, and chronic pelvic pain, further sug- 
gesting that there may be overlap in both symptoms 
and organs affected (16,17). 

Recently, it has been speculated that IC may be 
a systemic disease because of its association with 
other conditions, such as irritable bowel disease, 
allergies, sensitive skin, inflammatory bowel dis- 
ease, fibromyalgia, chronic fatigue syndrome, and 
systemic lupus erythematosus (18-21). Whether 
these associations represent common pathophysio- 
logic mechanisms or spurious associations may re- 
late to the relatively nonspecific diagnostic criteria 
for all of these conditions and the potential for se- 
lection bias of cases and controls in these studies. 
Recently, a validated questionnaire for non—blad- 
der-related symptoms was given to 35 IC patients 
and 35 age-matched controls, and it was found that 
the IC patients did not have more nonbladder 
symptoms than the controls (22). 

Therefore, the diagnosis of IC remains prima- 
rily a process of exclusion and clinical suspicion. 
A list of exclusionary conditions has been set forth 
by the NIH and the NIDDK (see Table 8.1). 

The pain component of IC can be difficult for 
patients to describe. Because the bladder is auto- 
nomically innervated, it is classified as a visceral 
organ. From a neuroanatomic perspective, this 
simply means that there is an intervening synapse 
(ganglia) between the autonomic motor (pregan- 
glionic) neuron and the end effector organ (the 
bladder). However, from a sensory standpoint, pa- 
tients often have difficulty localizing or describing 
visceral sensations. The pain may be referred to 
other areas of the pelvis. Besides the typical pain 
over the suprapubic (bladder) area, which may be 
relieved by voiding, IC patients may complain of 
referred urethra-based pain, such as dysuria, stran- 
guria, or constant burning. They may also com- 
plain of low back pain, vulvar pain, rectal pain, 
and dyspareunia. Quantitation of the severity of 
pain is quite difficult because of the waxing—wan- 
ing presentation of symptoms, and there are no 
formal quantitative objective measures of bladder 
or pelvic pain. 

Urinary urgency is another symptomatic com- 
ponent of IC that can be difficult to separate from 
pain in some patients. IC patients may describe a 
constant strong urge to void, despite low bladder 
volumes, that when severe is described as pain. 
Urinary frequency is a manifestation of the actual 
act of voiding, but IC patients have been known 
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not to void because they realize that frequent void- 
ing does not necessarily lead to relief of pain and 
urge sensations. From the standpoint of quantifica- 
tion of IC symptoms, measurement of voiding fre- 
quency may be the best objective parameter. 

In summary, the clinical presentation of IC is 
characterized by chronic urinary frequency, ur- 
gency, and pelvic pain in the absence of precise 
identifiable etiologic features. These symptoms do 
not necessarily follow a set pattern and may be 
quite different from one patient to another. IC pa- 
tients may have one symptomatic component that 
predominates over the others. Finally, IC symptoms 
typically wax and wane, which further complicates 
the evaluation and treatment of this condition. The 
key is to rule out identifiable and potentially re- 
versible causes of the bladder symptoms. 


Symptom Quantitation 


Because IC symptoms are variable, it becomes im- 
portant to quantitate these symptoms as objec- 
tively as possible. This is especially important for 
clinical researchers examining treatment options 
for IC. Two sets of validated instruments have 
been described in the literature. One questionnaire 
instrument was developed by O’Leary et al in 
1997 specifically to assess IC patients (23). The 
questionnaire had two subscales to quantify symp- 
toms and their impact on quality of life: the 
Interstitial Cystitis Symptom Index (ICSI) and 
Interstitial Cystitis Problem Index (ICPI) (Table 
8.2). These questionnaires were administered to a 
group of women with chronic pelvic pain before 
undergoing laparoscopy and cystoscopy with hy- 
drodistention to determine whether these instru- 
ments can detect IC in this patient population. 
Using positive findings from cystoscopy and hy- 
drodistention as objective criteria for IC, these in- 
vestigators determined that the sensitivity, speci- 
ficity, positive predictive value, and negative 
predictive value of these indices were 94%, 50%, 
53%, and 93%, respectively (24). Furthermore, 
they found that 38% of these patients with chronic 
pelvic pain had IC. 

A second symptom measurement instrument, 
the University of Wisconsin IC Scale (UW-ICS), 
has also been developed and validated (25). The 
UW-ICS is a 7-point, 0-to-6 rating scale with each 
item anchored between the extremes of 0 (not at 
all) and 6 (a lot) (Fig. 8.1). The scale is completed 
by the patient within the context of reporting the 
symptoms as, “How much have you experienced 
the following symptoms today?” Seven items are 
defined to characterize the IC patient, with a sum- 


mary score being the sum of the seven individual 
items. This summated UW-ICS score will have a 
value ranging from 0 to 42. 

Any of these validated instruments should be 
administered to the patient with IC to quantitate 
her symptoms during the course of evaluation and 
treatment. It is important to use these standardized 
instruments so that changes in a patient’s symp- 
toms and quality of life can be followed as objec- 
tively as possible. 


Diagnosis 
Cystoscopy with Hydrodistention 


Cystoscopy with hydrodistention of the bladder 
under anesthesia is the standard method for the 
objective diagnosis of IC according to the NIDDK 
recommendations. The conventional wisdom is 
that IC bladders have the appearance of glomeru- 
lations (or petechiae) after bladder hydrodisten- 
tion (nonulcerative form of IC). However, 
glomerulations are often not found in subjects 
with symptomatic IC and are noted in up to 45% 
of normal subjects without symptoms of IC 
(26,27). The appearance of classic Hunner’s ul- 
cers is uncommon in IC, although it has been sug- 
gested that the appearance of Hunner’s ulcers is a 
more specific sign for IC (ulcerative form of IC). 
Anesthetic bladder capacity of IC patients may 
also be reduced, although typically IC patients 
have normal anesthetic capacity. The presumed 
diagnostic specificity of appearance of postdisten- 
tion bladder glomerulations or Hunner’s ulcers re- 
sulted in the NIDDK using this as the only objec- 
tive criterion in classifying a patient as having IC. 
Although this single criterion is not uniformly ac- 
cepted by all clinicians, its main purpose is to 
standardize IC patients enrolled in NIH-sponsored 
studies. 


Description of Hydrodistention 


Hydrodistention is performed with the patient 
under general or regional anesthesia. A full cysto- 
scopic examination of the bladder is performed 
first. Patients with IC can have a completely nor- 
mal-appearing bladder without evidence of uroep- 
ithelial lesions. Cystoscopic irrigant, water or 
saline, is then infused at a pressure of 80 to 100 
cmH 0 into the bladder until filling stops (pres- 
sure cut-off). The bladder is distended for 2 to 5 
minutes before all the irrigant is released from the 
bladder. Terminal bloody efflux of irrigant sug- 
gests the diagnosis of IC. The bladder epithelium 
is re-examined with the cystoscope during repeat 
filling. Glomerulations (petechiae) or Hunner’s 
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Interstitial Cystitis Symptoms Quantitation 


IC Symptom Index (ICSI) 


1. During the past month, how often have you felt 
the strong urge to urinate with little or no 
warning? 

0. notatall 
1___ less than 1 time in 5 

2 less than half the time 

3 about half the time 

4 more than half the time 

5__almost always 


2. During the past month, have you had to urinate 
less than 2 hours after you finished urinating? 


0 not at all 

1___ less than 1 time in 5 
2____ less than half the time 
3_ about half the time 

4 __ more than half the time 
5 _almost always 


3. During the past month, how often did you most 
typically get up at night to urinate? 
| not at all 


0 
1____ less than 1 time in 5 

2 less than half the time 
3 

4 


about half the time 
more than half the time 
5 almost always 


4. During the past month, have you experienced 
pain or burning in your bladder? 


0___not at all 

1____ less than 1 time in 5 
2____ less than half the time 
3_ about half the time 
4 
5 


more than half the time 
almost always 


IC Problem Index (ICPI) 


During the past month, how much has each of the fol- 
lowing been a problem for you? 


1. Frequent urination during the day 
Q__no problem 
1— very small problem 
2___small problem 
3___ medium problem 
4 _big problem 

2. Getting up at night to urinate 
0___no problem 
1— very small problem 
2___ small problem 
3__ medium problem 
4__ big problem 

3. Need to urinate with little warning 
Q____ no problem 
1— very small problem 
2___small problem 
3____ medium problem 
4 __big problem 


4. Burning pain, discomfort, or pressure in your bladder 


Q___ no problem 

1— very small problem 
2__ small problem 
3___ medium problem 
4 __big problem 


ulcers, appearing as fissures or cracks in the ep- 
ithelium, are consistent with IC (Fig. 8.2). 


Potassium Sensitivity Test 


The potassium sensitivity test (PST) was devel- 
oped as a method to diagnose IC in a relatively 
noninvasive manner (as compared with cys- 
toscopy and hydrodistention under anesthesia) 
(28). The rationale for this test is based on the as- 


sertion that the bladder urothelium is “leaky” in IC 
patients because of a proposed deficiency in the 
GAG layer (a proteoglycan or glycoprotein) on the 
luminal surface of the bladder uroepithelium. If 
urothelial leak were the pathophysiologic mecha- 
nism in IC, urinary potassium in the urine would 
cross the leaky IC urothelial barrier to activate (de- 
polarize) the sensory nerve endings in the sub- 
urothelium. 
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symptom today? 


How much have you experienced the following 


1. bladder pain 


0 1 | 2 
(not at all) 
| 


2. bladder discomfort 


34415 6 
(a lot) 


3. getting up at night to go to the bathroom 


4. going to the bathroom frequently in the day 


5. urgency to urinate 


6. difficulty sleeping because of bladder problems 


7. burning sensation in the bladder 


FIGURE 8.1 @® The University of Wisconsin Interstitial Cystitis scale. 


The patient is awake and without anesthesia for 
the PST. The test is performed by infusing 40 mL 
of solution 1 (sterile water) into the bladder over 2 
to 3 minutes. After 5 minutes, the patient rates her 
pain and urgency using a visual scale from 0 to 5, 
with 5 being worst. She voids the contents of her 
bladder. Next, 40 mL of solution 2 (0.4 molar 
potassium chloride [KCl]) is instilled into the blad- 
der and left for 5 minutes. The patient rates her 
pain and urgency and voids the solution. A score of 
at least 2 in either pain or urgency is considered a 
positive PST, provided the patient does not re- 
spond to solution 1. It was shown in this same 


A 


study that 75% of patients with IC have a positive 
PST, as compared with 4% of controls. Neither IC 
nor control subjects had a positive test with 40 mL 
of water infusion. Parsons observed that there was 
an 85% positive test when the KCl was adminis- 
tered to gynecologic patients with chronic pelvic 
pain, leading him to conclude that most gyneco- 
logic patients with chronic pelvic pain have IC 
(29). This is compared with a rate of 38% as deter- 
mined by cystoscopy and hydrodistention in pa- 
tients with chronic pelvic pain (9). 

However, the ability of the PST to diagnose IC 
has been questioned. Other investigators have 


FIGURE 8.2 @ (A) IC before hydrodistention. The initial filling of the bladder appears normal. (continued) 
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FIGURE 8.2 © (continued) (B) IC after hydrodistention in same patient. Numerous petechiae and- 
glomerulations appear after the bladder has been distended and emptied, then refilled, indicating a diag- 
nosis of IC. Eventually, enough blood accumulates to cloud the picture in the bottom right of figure. 


noted that up to 25% of women with strict NIDDK 
criteria—positive IC had a negative PST and 36% 
of men without symptoms of IC had a positive 
PST (30,31). Finally, when the PST was compared 
with cystoscopy and hydrodistention as a diagnos- 
tic test, it fared no better in terms of positive pre- 
dictive value (59% and 66%, respectively) in a 
population who had symptoms suggestive of IC 
(32). These investigators concluded that the gen- 
eral use of the PST is not validated and that we 
must continue to depend on cystoscopy and hy- 
drodistention for the diagnosis of IC. 

Finally, the PST does not discriminate between 
patients with IC and other forms of cystitis (bacte- 
rial, radiation, etc.), further limiting its role in di- 
agnosis. 

The PST has also been evaluated as a prognos- 
tic tool. Teichman found that a positive PST pre- 
dicted better response to oral sodium pentosan 
polysulfate than occurs in patients with a negative 
PST (33). In this study, the complete NIDDK cri- 
teria were not used for the diagnosis of IC. 
Specifically, not all patients received cystoscopy 
and hydrodistention to look for glomerulations or 
Hunner’s ulcers. Therefore, most patients had an 


IC diagnosis based solely on symptoms and exclu- 
sionary criteria. Interestingly, the IC patient popu- 
lation in this study had a 34% negative PST rate. 
The investigators gave sodium pentosan polysul- 
fate to all patients regardless of whether their PST 
was positive or negative. Those who had a positive 
PST fared better than those who had a negative 
PST. However, the predictive value of a positive 
PST was not consistent across all improvement 
categories (i.e., greater than 25% improvement, 
greater than 50% improvement). 

In conclusion, both “objective” diagnostic tests, 
hydrodistention under anesthesia and PST, have 
advantages and disadvantages. Hydrodistention 
has been traditionally used to categorize patients in 
NIH-funded studies. The anesthetic capacity of the 
bladder can be measured, and other potential 
anatomic abnormalities of the bladder can be cys- 
toscopically assessed. Some patients may sympto- 
matically benefit from hydrodistention, although 
some also have a temporary worsening of symp- 
toms. PST is a noninvasive test meant to induce 
temporary pain in IC patients. It might also help to 
predict those who will respond to sodium pentosan 
polysulfate. 
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Taken in whole, the utility of these two tests re- 
quires further investigation. It also shows that until 
the pathophysiology of IC can be proved, a better 
diagnostic test (such as urine markers, discussed 
subsequently) awaits. 


Role of Urinary Markers 


Because of the dilemma that exists in the diagno- 
sis of IC, many investigators have sought urine 
markers that might serve as noninvasive diagnos- 
tic surrogates. Finding a highly sensitive and spe- 
cific urine marker will also serve to provide in- 
sights into the pathophysiologic mechanisms, 
which may eventually lead to specific targeted 
treatments. Many urinary substances have been 
described as increased or decreased in patients 
with IC compared with controls. These sub- 
stances, such as histamine, interleukins, GAGs, 
hyaluronic acid, epithelial growth factors, nerve 
growth factor, and others, were selected based on 
theorized etiologies for IC. One of the major 
problems in using many of these substances as a 
diagnostic marker is that although the levels may 
be statistically significantly higher or lower in 
the IC population when averaged, there is signif- 
icant overlap of values among control and IC 
subjects. The reasons for this may be that IC is 
multifactorial in etiology and that subgroups of 
IC patients exist depending on the cause. A more 
extensive review of urine markers has been re- 
cently published. 

Two markers that have shown particular poten- 
tial in diagnostic capability are glycoprotein-51 
(GP-51) and antiproliferative factor (APF) 
(34,35). GP-51 levels in urine were examined in 
controls and those who met NIDDK criteria for IC 
(36). There was no overlap in urinary GP-51 con- 
centration between those control and IC individu- 
als. APF is a low-molecular-weight protein present 
in IC urine that is able to inhibit the ability of cul- 
tured normal bladder urothelial cells to incorporate 
3H-thymidine (37). Recently, both the molecular 
structure of APF and the receptor for APF have 
been identified (38,39). Therefore, the develop- 
ment of a clinical diagnostic kit and/or treatment 
aimed at APF—APF receptor interaction may be 
possible. The levels of APF activity in patients 
who meet NIDDK criteria for IC and in control 
urine specimens do not overlap (40). Both of these 
markers were based on the gold standard NIDDK 
objective criteria of presence of glomerulations on 
cystoscopy or hydrodistention, which may not be a 
specific finding. It is unknown how these urinary 
markers are altered in patients with painful bladder 
symptoms who do not fulfill the NIDDK criteria 


for IC. Nevertheless, these two markers provide 
the foundation for elucidation of the pathophysio- 
logic mechanisms involved in IC and may ulti- 
mately serve to be a diagnostic marker for IC. 


Urodynamics 


The use of urodynamics in the management of IC 
is also debated. The IC Database Study Group ana- 
lyzed urodynamic data and compared them to data 
collected from voiding diaries (41). It was not sur- 
prising that urodynamic data closely correlated 
with the findings of the voiding diaries. Patients 
with low-volume, high-frequency voiding as 
recorded in a voiding diary had decreased cysto- 
metric capacity and decreased volume of first sen- 
sation. Therefore, it has been suggested that urody- 
namics are unnecessary in the evaluation of IC 
because the voiding diary, which is noninvasive, 
would capture the necessary information. How- 
ever, some believe that urodynamics will allow dis- 
crimination between those patients with IC who 
have bladder symptoms and those with nonbladder 
symptoms (42). Patients who show motor instabil- 
ity on urodynamics are considered not to have IC 
and are treated with antimuscarinics. 


Summary of Diagnostics 


The diagnosis of IC remains a clinical one, and 
therefore the diagnosis of PBS carries a lot of cred- 
ibility. The presence of small, frequent, painful 
voids in the absence of other potential pathologic 
etiologies is all that is required by most clinicians 
to render the diagnosis of IC. This criterion can be 
met employing a voiding diary, urine cultures, and 
clinical acumen. Cystoscopy, the PST, and urinary 
markers may eventually find a role in routine clin- 
ical practice, but currently they remain research 
tools for confirming the diagnosis of IC that is 
clinically suspected. 


Treatment of Symptoms 


After the diagnosis of IC has been made, a cornu- 
copia of therapies exists. Unfortunately, many of 
these therapies have not been tested in a rigorous, 
randomized, blinded fashion using standardized 
data collection techniques and standardized ques- 
tionnaire instruments. Part of the difficulty with 
treatment studies relates to the subjective nature of 
this condition. Additionally, the typical waxing- 
waning course of IC makes assessment of treat- 
ment modalities more difficult. Finally, because of 
the lack of understanding of the precise etiology of 
IC, there does not exist a highly effective treat- 
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ment, and currently there is no cure for this dis- 
ease. These reasons make it imperative to assess 
the outcomes of the available treatments scientifi- 
cally so that clinicians can counsel patients on the 
best form of therapy. To date there are only a few 
prospective randomized clinical trials, with rela- 
tively small numbers (Table 8.3). 

The NIH, in its commitment to understanding 
the pathophysiology and treatment of IC, is cur- 
rently conducting multicenter clinical trials exam- 
ining outcomes of different IC treatments in a 
prospective, randomized manner that addresses all 
these problematic issues. These clinical centers 
compose the NIH Interstitial Cystitis Clinical Trials 
Group (ICCTG). The ICCTG recently completed a 
four-arm blinded, prospective, randomized study 
comparing sodium pentosan polysulfate plus 
placebo, hydroxyzine plus placebo, sodium pen- 
tosan polysulfate plus hydroxyzine, and placebo 
plus placebo. Results from this study suggest that 
there was no benefit of sodium pentosan polysul- 
fate or hydroxyzine over placebo, and therefore a 
larger trial was abandoned (43). There were many 
difficulties with this trial, including low patient re- 
cruitment, that led to smaller-than-anticipated pa- 
tient numbers. Nevertheless, the results were not 
promising. A second clinical trial studying the ef- 
fectiveness of intravesical bacille Calmette-Guérin 
(BCG) was recently completed by the same group, 
with similar findings of no significant efficacy of 
BCG over placebo (44). Currently, the ICCTG (re- 
named ICCRN [Interstitial Cystitis Clinical 
Research Network]) is conducting several other 
clinical trials in PBS/IC. However, until precise 
pathophysiologic mechanisms are identified, IC 
treatments will continue to be empiric (Table 8.4). 


Oral-Based Therapies 


Oral pharmacologic treatments remain a mainstay 
of therapy. Each of the following agents has been 
used with a specific targeted pathway in mind, and 
most are used in other diagnoses besides IC. 


1. Sodium pentosan polysulfate (Elmiron): This 
medication was developed as a specific treat- 
ment for IC based on the theory that IC is due 
to a leaky urothelium because of the defi- 
ciency of the GAG layer in the bladder. 
Sodium pentosan polysulfate, a weak hepari- 
noid, supposedly replenishes the GAG layer 
and thus makes the urothelium less leaky. 
This is the first oral medication for IC that has 
undergone randomized, placebo-controlled 
clinical trials (45-48). These studies have 
shown that sodium pentosan polysulfate can 
significantly decrease certain IC symptoms. 
Several caveats should be discussed. First, 
there seemed to be a period of time (3 to 6 
months) before maximal beneficial effect was 
seen, and this was found in an open-label con- 
tinuation of the initial clinical trials. Second, 
differences between control and treated pa- 
tients in the early trials, although statistically 
significant, were not dramatically different 
from a clinical standpoint (28% of sodium 
pentosan polysulfate treated patients had 
more than 25% improvement versus 13% of 
placebo-treated patients). If IC is truly due to 
only a GAG deficiency that is readily re- 
versible with sodium pentosan polysulfate, a 
high concentration of sodium pentosan poly- 
sulfate introduced intravesically should ame- 
liorate all the symptoms of IC (because only 


Randomized Controlled Clinical Trials of IC Therapies 


Drug #RCTs 


Amitriptyline (47) (n = 50) 1 
Pentosanpolysulphate (PPS) (40,42-45) 5 
(n = 62-248) 


Hydroxyzine (49) (n = 121) 1 
Cyclosporine A (49) (n = 64) 1 
Intravesical DMSO (50) (n = 33) 1 


Intravesical BCG (41) (n = 265) 1 


% improved 


% improved 


with drug with placebo p value 
63% 4% <0.001 
~30% ~15% NS; 0.01 
31% 20% NS 
40% 19% 0.001 

(comparator was PPS) 

40% 18% Significant 
21% 12% 0.062 
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Interstitial Cystitis Therapies 


“Standard” oral therapies 


“Standard” intravesical therapies 


Sodium pentosan polysulfate (Elmiron) 
Amitriptyline (Elavil) 

Hydroxyzine (Atarax) 

Gabapentin (Neurontin) 
Antimuscarinics (Detrol, Ditropan) 
Alpha-blockers (Hytrin) 


Dimethyl sulfoxide (DMSO) 

Steroids (methylprednisolone) 

Heparin 

Local anesthetics (Lidocaine, Marcaine) 
Sodium pentosan polysulfate (Elmiron) 
Astringents (Chlorpactin, silver nitrate) 


3% of the oral dose is excreted into the uri- 
nary tract). Empirically, this is not the case. 
There are some preliminary reports of com- 
bining pentosan polysulfate or heparin with li- 
docaine and sodium bicarbonate and adminis- 
tering it intravesically to provide acute relief 
(49). 

. Amitriptyline (Elavil): This tricyclic antide- 
pressant has been used to decrease the chronic 
pain associated with IC. This medication is 
given once daily at about 6 p.m. and may also 
have a beneficial effect on sleep disturbances 
and decrease nocturia. The medication is 
titrated to effect until the side effects are intol- 
erable (starting at 10 to 25 mg daily). This is 
one of the few medications studied that ap- 
pears highly effective at reducing pain scores 
and alleviating bladder symptoms (50). Other 
investigators will need to confirm these re- 
sults. The ICCRN is currently conducting a 
multi-institutional placebo-controlled ran- 
domized trial of amitriptyline for PBS, specif- 
ically for patients who have not been treated 
previously with other oral agents. 

. Hydroxyzine (Atarax): One of the theories for 
IC involves degranulation of mast cells with 
release of neuroactive and vasoactive chemi- 
cals. To prevent mast cell degranulation, anti- 
histamines such as hydroxyzine have been 
suggested (51). Hydroxyzine also has a cen- 
tral nervous system effect, giving this medica- 
tion sedative as well as anxiolytic effects. This 
medication was dosed at 25 mg given at bed- 
time and titrated up to 75 mg total (50 mg dur- 
ing the day and 25 mg at bedtime). However, 
the recent prospective, placebo-controlled 
randomized study demonstrated no statisti- 
cally significant benefit over placebo (43). 
The possible synergy between hydroxyzine 


and sodium pentosan polysulfate was also 
evaluated by this study, and still no effect over 
placebo was identified. 


. Cyclosporine A: Cyclosporine A is a cal- 


cineurin inhibitor that inhibits T-cell activa- 
tion and stabilizes mast cells. It is a potent in- 
hibitor of the immune system, used frequently 
to prevent graft rejection, and has been stud- 
ied in IC patients because of the theory that IC 
is an autoimmune phenomenon. It has shown 
promise in one small randomized clinical trial 
using pentosan polysulfate as a comparator 
(52). The dose employed was 50 mg bid and 
had to be cut by 50% in roughly a third of sub- 
jects due to side effects. 


. Gabapentin (Neurontin): This is an antiepilep- 


tic medication that has gained popularity in 
the treatment of chronic pain disorders. 
Gabapentin is a neuronal stabilizer and thus 
can possibly hyperpolarize those neurons in- 
volved in pain transduction and increase sen- 
sory thresholds. Because chronic pelvic pain 
is a major component of IC symptoms, this 
medication is also being used clinically in IC 
patients (53). Because IC has a waxing—wan- 
ing course and there are no objective markers 
for IC-related pain, studies on the efficacy of 
gabapentin in IC can prove to be difficult. 


. Antimuscarinics (oxybutynin, tolterodine, so- 


lafenacin, darifenacin, trospium): These agents 
have been developed as the primary agents to 
treat overactive bladder. Because the symp- 
toms of overactive bladder overlap with IC, the 
use of these agents in IC is understandable. 
Antimuscarinics work by blocking the effect of 
acetylcholine at the neuromuscular junction in 
the detrusor smooth muscle. The efficacy of 
these medications is somewhat limited because 
both IC and overactive bladder are primarily 
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hypersensory conditions of the bladder. 
Blocking the motor end of the pathway does 
not prevent the afferent signal (bladder pain, 
urinary urgency) from being relayed to the 
higher neural centers, such as the brain. 


Intravesical Therapy 


Intravesical therapy allows the introduction of 
medications directly into the bladder. There are 
potentially fewer side effects with intravesical ad- 
ministration, primarily because of the lack of sys- 
temic absorption if the dwell time of the intravesi- 
cal agent used is kept short. If the pathophysiology 
of IC is related directly to urothelial abnormalities, 
intravesical therapy makes more sense because 
these agents can directly target the urothelium. 
Intravesical therapy typically involves the mixture 
of multiple medications (as a “cocktail”). Again, as 
for the oral agents, no large prospective, random- 
ized, and blinded trial has been performed for any 
of these agents, either singly or as a mixture. The 
following list includes the most commonly used 
agents. 


1. Dimethyl sulfoxide (DMSO): This agent is 
probably the most used intravesical agent in 
the treatment of IC. The mechanism of action 
is thought to be anti-inflammatory. Another 
described mechanism is depletion of sensory 
neuropeptides from afferent nerves over a pe- 
riod of time, which leads to a salutary re- 
sponse of decreased pain, voiding frequency, 
and urgency. The initial release of sensory 
neuropeptides may help explain the pain that 
DMSO causes during initial intravesical ad- 
ministration. Another potential mechanism of 
DMSO is mast cell inhibition. The dose of 
DMSO used intravesically is 50 mL of a 50% 
solution. There is one small prospective ran- 
domized study to suggest it does have some 
efficacy (54). 

2. Steroids (methylprednisolone): Steroids can 
also be given intravesically. From 500 mg to 
1 g of methylprednisolone can be reconsti- 
tuted in a small volume (10 to 15 mL) and 
mixed with DMSO. The rationale for using 
this agent relates to its anti-inflammatory 
actions. 

3. Heparin: One of the etiologies of IC is theo- 
rized to be a decrease in the GAG layer of the 
uroepithelium. Heparin, which is a GAG de- 
rivative, is thought to help replenish this di- 
minished layer. Typically 10,000 to 20,000 U 
of heparin in 2 to 5 mL of solution is used in- 
travesically. 


4. Local anesthetic: Lidocaine (1%) or bupiva- 
caine (Marcaine) (0.5%) may be used. 
Usually, 20 to 30 mL of local anesthetic is suf- 
ficient. 


These agents are mixed as a cocktail, infused 
into the bladder through a urethral catheter, and 
left to dwell for 30 to 60 minutes (or as long as pa- 
tients can tolerate). Patients usually undergo one 
treatment per week for a 6-week period. The selec- 
tion of this regimen is purely empiric. Some pa- 
tients have more durable responses when a main- 
tenance schedule of intravesical treatment is given 
(such as a biweekly or monthly treatment after the 
initial 6-week treatment). 

Other agents that have been used intravesically 
include silver nitrate and Clorpactin. Both work as 
bladder astringents. Essentially, these agents coag- 
ulate the surface proteins on the urothelium and in- 
duce a regenerative reaction of the urothelium. 
Because of the nature of these agents, they cause 
pain when infused and thus are typically given 
under anesthesia in the operating room. These 
agents have fallen out of favor, not because of clin- 
ical data, but because they cause intense pain when 
infused and require anesthesia to administer. 

Other intravesical therapies that are being stud- 
ied and contemplated include several new agents. 
One is resiniferatoxin (RTX), a suprapotentana- 
logue of the hot-pepper derivative capsaicin. RTX 
works by releasing sensory neuropeptides such as 
substance P and calcitonin gene-related peptide 
(CGRP). Over an extended time, RTX should de- 
sensitize the sensory nerve of the bladder. An ini- 
tial study in very few IC patients revealed that 
RTX was effective (55). 

Along these same lines (e.g., modulating the 
bladder sensory response), some have theorized 
that the phenotype and function of the sensory 
nerves can be modulated with gene therapy by in- 
troducing a vector through intravesical injection of 
a herpes simplex type 1 virus. This concept has 
been proved possible because a gene product 
(nerve growth factor) has been delivered to and ex- 
pressed by the dorsal root ganglia neurons (sen- 
sory neurons) from intravesical injection of the 
herpes simplex virus carrying the NGF gene (56). 
Therefore, the theory is that the virus can be engi- 
neered to carry a destructive gene that will knock 
out the sensory function of the dorsal root ganglia 
neurons and thus render the bladder asensate, and 
that this could be used to treat a hypersensory dis- 
order such as IC. 

A recent study by the ICCTG involved intrav- 
esical BCG bacilli. BCG is currently approved by 
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the U.S. Food and Drug Administration (FDA) for 
treating bladder cancer (carcinoma in situ). In a 
small prospective, randomized, blinded, placebo- 
controlled trial, intravesical BCG has shown effi- 
cacy in reducing IC symptoms; however, these re- 
sults were not replicable by another group of 
investigators (57,58). Therefore, the ICCTG repli- 
cated these studies using a multi-institutional 
prospective, randomized, placebo-controlled trial, 
which did not demonstrate any significant efficacy 
over placebo (59). 


Surgical Therapies to Reduce Symptoms 


Major surgical intervention is not the mainstay in 
treatment of IC symptoms. Nevertheless, cystec- 
tomy or bladder augmentation has been described 
to treat IC (60-62). These aggressive interventions 
are typically reserved for those patients with a 
small contracted bladder as measured during cys- 
toscopy and hydrodistention under general anes- 
thesia. One would think that cystectomy with uri- 
nary diversion would alleviate these patients’ 
symptoms, but there are anecdotal reports that 
symptoms persist despite urinary diversion. 
Although all these studies examining major surgi- 
cal intervention in IC report excellent outcomes, 
these studies suffer the same methodologic flaws 
as all studies on IC— namely, too few patients with 
no standardized outcome parameters. Clearly, ag- 
gressive approaches to treating IC must be applied 
to carefully selected patients with clearly docu- 
mented small, contracted bladders during cys- 
toscopy under anesthesia. 

Less invasive surgical approaches to treat IC 
include chronic sacral neuromodulation (Inter- 
Stim, Medtronic Corporation, Minneapolis, MN). 
This therapy involves chronic electrical stimula- 
tion (by an implanted pulse generator) of the $3 
nerve root through an implanted lead placed 
through the S3 foramen (see Chapter 12 for a full 
discussion). 

The use of the neodymium: YAG laser to fulgu- 
rate Hunner’s ulcers to alleviate IC symptoms has 
also been described (63). Twenty-four patients un- 
derwent this procedure and had a mean follow-up 
time of 23 months. There was documented effec- 
tiveness in decreasing IC symptoms, but about half 
of the patients required one to four retreatments 
with repeat laser fulgurations during the mean 23 
months of follow-up. Although this is a relatively 
noninvasive technique, most IC patients do not have 
Hunner’s ulcers, which makes this therapy not 
widely applicable. Finally, as in most IC therapies, 
there has not been a randomized trial comparing 
outcomes of laser fulguration and cystoscopy alone. 


Future Directions 


It is obvious that the major goal in IC is to under- 
stand the pathophysiology of this disease. Many 
theories have been proposed, each based on some 
supporting experimental data. However, a consis- 
tent theme is that IC is a result of bladder urothe- 
lial abnormalities. Increased permeability of the 
bladder urothelium due to a deficient GAG layer 
was one of the early hypotheses that ultimately led 
to the use of sodium pentosan polysulfate for treat- 
ment and to the development of the PST for diag- 
nosis of IC. It is unclear whether this is the ulti- 
mate pathway in the development for IC. 

Altered peptide growth factor production by the 
urothelial cells is another pathogenic hypothesis 
that has received much attention because of the 
strength of the literature supporting this theory. 
Studying biochemical alterations in IC urothelial 
cells will prove to be valuable for understanding 
the pathophysiology of IC and is hoped to lead to 
a noninvasive diagnostic test with high sensitivity 
and specificity. The growth factors that seem the 
most promising are heparin-binding epidermal 
growth factor (HB-EGF) and APF (36,64). It has 
been shown that the IC urothelium produces APF, 
which inhibits the growth of normal bladder 
urothelium and thus may inhibit the IC urothelium 
from regenerating properly, either in the course of 
normal bladder homeostasis or in response to some 
insult such as acute bacterial cystitis. APF, further- 
more, inhibits the production of other growth fac- 
tors required for epithelial growth, such as HB- 
EGF. The abnormalities of these growth factors are 
providing the basis to develop a urinary test that 
can be performed in an office setting to diagnose 
IC. Additionally, another theory is that reversal of 
these growth factor abnormalities might amelio- 
rate IC symptoms or even cure IC. 

Recently, the bladder urothelium has been deter- 
mined to have a sensory role in bladder function 
from experimental animal models, which repre- 
sents a new paradigm for bladder urothelial func- 
tion (65-67). Traditionally, the urothelium has been 
thought to serve only a protective function for the 
bladder, but several intriguing laboratory findings 
have suggested that the bladder urothelium may be 
crucial in relaying the sensation of bladder fullness 
to the brain. When the bladder urothelial cells are 
stretched during bladder filling, they release adeno- 
sine triphosphate, which then acts as a sensory neu- 
rotransmitter by binding to sensory nerve terminals 
located histologically just below the bladder 
urothelium. It has been shown that this process is 
augmented in IC, thus possibly explaining the 
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hypersensory defect in IC (68). The vanilloid re- 
ceptor TRPV1 has been detected in the bladder 
urothelial cells and, when activated, causes a re- 
lease of nitric oxide, which can activate suburothe- 
lial nerves (69). These data, taken together, 
strongly suggest that the urothelium may serve as a 
sensory transducer for the bladder in addition to 
providing a barrier function. Currently, no medica- 
tions are available to increase sensory thresholds of 
the bladder. Development of a bladder-specific 
analgesic agent could provide an effective treat- 
ment for IC. 

As discussed previously, the concept of gene 
therapy using a gene product delivered by a virus 
introduced into the bladder is also being actively 
studied (53). The goal of gene therapy would be to 
deliver a gene to the dorsal root ganglia cells or 
possibly the bladder uroepithelial cells that would 
interfere with the sensory function of the bladder 
or reverse the pathophysiologic defect identified 
(Table 8.5). 


Summary 


IC is a disease complex with a core problem that 
involves the bladder. The epidemiology, genetics, 
diagnosis, and treatment of IC are still undergoing 
evolution. The key to IC undoubtedly is determin- 
ing the etiology. It is probable that ultimately IC is 
multifactorial and therefore has different etiologies 
in different patients. However, our current diag- 
nostic abilities cannot separate IC patients into dif- 
ferent subcategories, except for perhaps ulcerative 
(Hunner’s ulcer) versus nonulcerative IC. There is 
no cure for this debilitating problem, and current 
treatments only alleviate symptoms. To understand 
this disease will require a new paradigm in which 
sequential advances that characterize study of 
other diseases will apply to IC. Advances in IC 
will occur in parallel in different arenas, including 
epidemiology, genetics, diagnosis, and treatment, 


Potential Future Therapies (Symptom 
Relief or Cure) 


Gene therapy delivered intravesically 
Sensory modulators (e.g., resiniferatoxin) 
Botulinum toxin 

Growth factor regulators 

Sacral neuromodulation 


which should all converge on the etiologies of this 
enigmatic disease. 


PAINFUL DISORDERS OF THE URETHRA 


Similar to painful conditions of the bladder, 
painful conditions of the urethra can be difficult to 
define and manage. These urethral conditions are 
often mislabeled and treated as a simple lower uri- 
nary tract infection that responds poorly to antimi- 
crobial agents and delay diagnosis. As will be no- 
ticed, many of the complaints overlap those of 
PBS or IC, making it difficult to differentiate the 
two on history. In addition, there are those who as- 
cribe all urethral complaints to PBS or IC. 
However, there are some findings that distinguish 
the painful conditions of the urethra from the blad- 
der, and there are many patients who can benefit 
from reasonable treatment of a variety of urethral 
conditions. The sections discussed in this chapter 
include the following: 


e Urethral pain syndrome 
e Atrophic urethritis 

e Acute urethritis 

e Meatal abnormalities 

e Urethral diverticulum 


Urethral Pain Syndrome 


Sensory disorders of the urethra are both distressing 
and disabling conditions. They can be defined as a 
symptom complex including urinary frequency, ur- 
gency, dysuria, suprapubic pain, postvoid fullness, 
urinary hesitancy, dyspareunia, and urge inconti- 
nence, in the absence of significant bacteriuria or 
structural urinary tract abnormality. Most patients 
think they have a urinary tract infection, and many 
have been treated on several occasions for this prob- 
lem, either without resolution or with rapid recur- 
rence. Often, the patient responds after | or 2 days of 
antibiotic therapy and then relapses very soon after 
the course is complete. Other patients present with a 
history of recurrent yeast infections, for which they 
now self-medicate almost weekly with very poor re- 
lief. Many patients have a combination of recurrent 
antibiotic therapy, followed by a history of recurrent 
yeast infections. Many physicians still use the term 
“urethral syndrome,” as devised by Gallagher et al, 
to describe the condition; however, this condition 
has had many pseudonyms, including nonbacterial 
urethritis and external urethral sphincter spasticity to 
name a few (70). The most recent terminology, 
adopted by the ICS, is “urethral pain syndrome,” 
which is defined as the occurrence of persistent or 
recurrent episodic urethral pain usually on voiding, 
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with daytime frequency and nocturia, in the absence 
of proven infection or other obvious pathology (2). 
The diagnosis implies longevity of symptoms, and 6 
months is a minimal duration of the problem. 
However, despite this new definition of an old 
problem, there is very little literature on urethral 
pain syndrome outside of prostatitis. A PubMed 
search failed to reveal any literature on this condi- 
tion in women, and the majority of the literature 
continues to use the term “urethral syndrome.” 


Incidence 


The incidence and prevalence of the condition are 
not known, but of patients presenting with lower 
urinary tract symptoms in the absence of infection, 
15% to 30% were diagnosed with urethral syn- 
drome (71,72). A more likely number is in the 
range of less than 5%. In a questionnaire to 792 
members of the American Urogynecologic 
Society, with a 31% response rate, most practition- 
ers saw zero to five patients per month with this 
condition. The age groups more commonly af- 
fected are 20 to 30 years and 50 to 60 years. 


Etiology 


The etiology has previously been explored, and in 
the numerous explanations of causality, the patho- 
physiology has been developed for each proposed 
cause. The etiology at best is unclear. The more 
common factors implicated are as follows: (a) in- 
fectious—low growth of common organisms often 
detectable only in the urethra (73); (b) fastidious 
organisms— Chlamydia trachomatis, Mycoplasma 
hominis, Ureaplasma urealyticum (74,75); (c) 
early manifestation of IC (76,77); (d) response to 
stress (78,79); (e) hypersensitivity dysfunction 
(80,81); and (f) levator myofascial syndrome 
(82-84). Other causes include allergy, trauma, 
anatomic features, coexisting medical conditions, 
urethral instability, external urethral spasm, and 
urethral obstruction (85-88). 


Evaluation 


The evaluation requires the basic evaluation for an 
incontinent patient, which includes history, physi- 
cal examination, urinalysis and culture, residual 
urine determination, and 24-hour voiding diary 
(89). The rest of the workup is a means to exclude 
other causes of the irritation. The differential diag- 
nosis includes urethral pain syndrome, urinary 
tract infection, and vaginitis. Other conditions to 
be ruled out include atrophic urethral changes, 
acute or subacute urethritis, unstable or overactive 
bladder, local urethral anatomic pathology, subu- 
rethral diverticulum, bladder stone, bladder cancer, 
and PBS (IC). Additional studies may include wet 


preparations for vaginal infections, urethral cul- 
ture, cervical culture for sexually transmitted dis- 
ease, cystourethroscopy, and cystometrogram. 


Treatment 


The treatment for urethral pain syndrome is not 
specific and requires a persistent approach with 
frequent patient follow-up and reassessment of 
progress. Most patients are improved over time, 
with a treatment course lasting up to 2 years for 
resolution. Much effort is expended in explanation 
of the condition, its interaction with many body 
functions, and its gradual road to recovery given 
the duration of its course to this point. Although 
many patients have had several years of discom- 
fort before commencing therapy, the treatment 
course is productive, and there is little connection 
of this specific focus of urethral pain with the more 
profound diagnosis of IC. 

Because much of this process is trial and error, 
and there is considerable difference of opinion re- 
garding efficacy, the treatment approaches are de- 
scribed in a logical order in which to proceed in 
dealing with a refractory patient. Less well-de- 
fined modalities are included (Table 8.6). 

The first step is to explain that the nerve end- 
ings supplying sensation of pain and discomfort to 


Treatment of Urethral Pain Syndrome 


Extensive explanation of the condition and potential 
etiology 

Dietary changes 

Fluid intake 

Manage acute or subacute urethral infection 

Treat documented urinary tract infection 

Prophylaxis against recurrent urinary tract infections 

Antispasmodic/analgesic 

Anti-inflammatory medication trial 

Pain modulation: antidepressant medication 

Urethral muscle relaxants 

Pelvic floor muscle rehabilitation 

Urethral dilation and massage 

Steroid periurethral injection 

Acupuncture 

Overactive bladder medication 

Sacral nerve neuromodulation 

Urethroplasty 
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Pharmacologic Management of Urethral Pain Syndrome 


Antibiotics 
Subacute 
Azithromycin (Zithromax), 500 mg/d for 6 d 
Doxycycline, 100 bid for 14 d 
Chronic (suppression) 
Nitrofurantoin, 50 mg/d 


Trimethoprim/sulfamethoxazole (TMP/SMZ) (40/200), 1 tablet daily 


Cephalosporin, 250 mg/d 

Norfloxacin (Noroxin), 400 mg/d 
Antispasmodic/analgesic 

Pyridium plus 1 tablet tid 

Methenamine hippurate (Urised), 1 or 2 tablets qid 
Anti-inflammatory 

Celecoxib (Celebrex), 200 mg bid 

Ibuprofen (Motrin), 800 mg tid 
Antidepressants—chronic pain modulators 

Amitriptyline HCI (Elavil), 12.5 to 100 mg/d at 6 p.m. 

Doxepin HCI, 12.5 to 100 mg/d 

Nortriptyline HCI, 12.5 to 100 mg/d 


Selective serotonin reuptake inhibitors (SSRIs), usual antidepressant dose 


Urethral smooth muscle relaxants 
Doxazosin mesylate (Cardura), 1 to 8 mg/d 
Prazosin HCI (Minipress), 1 to 2 mg bid 
Terazosin HCI (Hytrin), 1 to 5 mg once daily 


Phenoxybenzamine HCI (Dibenzyline), 10 to 20 mg once or twice daily 


Urethral skeletal muscle relaxant 
Diazepam (Valium), 2 to 5 mg tid 
Anticonvulsant 
Gabapentin (Neurontin), 300 to 1,200 mg tid 
Frequency-urgency symptoms (overactive bladder) 
Oxybutynin chloride (Ditropan XL), 5 to 30 mg/d 
Tolterodine tartrate (Detrol LA), 4 mg/d 


the urethra and pelvic area have probably been hy- 
persensitized by some process, and these patients 
have a low sensation threshold (90). The source of 
this inciting agent may never be determined, but 
the important treatment theory is to interrupt the 
cycle of pain or discomfort and allow the patient to 
return gradually to normal function. There is no 
question regarding the validity, severity, and phys- 
ical nature of the symptoms. The treatment may 


take as long to reverse the process as the process 
itself has been present. A lot of effort is expended 
in how the patient can assist her own recovery by 
doing certain things, or avoiding certain things, 
during an exacerbation. The most comprehensive 
approach is a multidisciplinary one that includes 
pain medication, local treatment regimens, physi- 
cal therapy, and psychological support. However, 
the patient does best in a single-office setting with 
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an understanding therapist (physician) who is able 
to direct management in all these areas while being 
the major support figure for the patient. 

The importance of diet and fluid intake is diffi- 
cult to determine, and most of the time this has al- 
ready been modified by patient experimentation. 
Generally, caffeine products and alcoholic beverages 
should be avoided. The effect of high-acid or spicy 
foods is uncertain. A modest fluid intake is desirable, 
and water is best because it is devoid of additives. 

Many of the inciting factors for initiating the 
disease process are infection-related, with a subse- 
quent poor resolution of accompanying symptoms. 
Patients often report quick response with antibiotic 
therapy the first several times they had what they 
thought was an infection, but gradually the treat- 
ment courses are less effective and the episodes 
are more frequent. It is still important to be certain 
that there is no residual acute or subacute infective 
source, and at least one full course of doxycycline 
or azithromycin should be considered (Table 8.7). 
If this has been done previously, there is no need to 
repeat an adequate course of therapy unless the pa- 
tient found the previous treatment effective in cor- 
recting symptoms for an extended time period. 

The next object of therapy is to prevent recurring 
urinary tract infections, particularly if these have 
been documented and considered causal in the dis- 
ease process. If the patient was treated for infections 
that were not proven by microscopy or culture, the 
first two episodes should be managed by seeing the 
patient and obtaining urine for microscopy and cul- 
ture. Treatment of documented infection with a stan- 
dard 5-day course of trimethoprim—sulfamethoxa- 
zole, nitrofurantoin (Macrobid), or cephalosporin is 
adequate. 

The patient will need something for days when 
symptoms are increasing in severity with evidence 
of negative microbiology. The antispasmodic— 
analgesic preparations may be administered for a 
1- to 3-day course to get over this episode and then 
reserved for future need. Some patients can get 
through the day with only one dose of the medica- 
tion, but they require it each day. This is appropri- 
ate therapy for a few months while awaiting the 
impact of other definitive therapy. Concurrently, a 
course of an anti-inflammatory such as celecoxib 
(Celebrex) or ibuprofen (Motrin) may be initiated. 

The selection of the next agent carries a wide 
array of opinions. Amitriptyline is a tricyclic anti- 
depressant from a generation ago that has been 
found to have pain-modulating effects and is ex- 
tensively used in chronic pain syndromes, IC, and 
urethral pain syndrome (91). The medication must 
be given at the time of the evening meal or earlier 


to avoid the severe drowsiness that ordinarily hits 
the next morning. It should be commenced in a 
very low dose of 10 to 12.5 mg and increased in 2- 
to 6-week intervals to ensure lack of serious side 
effects. Efficacy cannot usually be determined for 
at least 6 to 8 weeks. Patients still get dry mouth 
and may have some alteration or slowing of bowel 
function. After 3 months of therapy, the side ef- 
fects become much less pronounced, although a 
prolonged low-dosage level may be required be- 
fore increasing the dose to determine efficacy. The 
course duration is 1 to 3 years. Some patients sen- 
sitive to amitriptyline are able to tolerate doxepin, 
and some therapists prefer the latter agent. The se- 
lective serotonin reuptake inhibitors have been 
suggested and used, but the effect may be more for 
the antidepressant properties and perhaps even the 
mood-elevating properties associated with some of 
these preparations. 

The combination of urethral skeletal and 
smooth muscle relaxants has been used for a long 
time, and many physicians find this effective as an 
initial approach (92). The dose of diazepam should 
be kept low and the course of therapy not pro- 
longed beyond 1 year because of risk for depend- 
ency. The choice of smooth muscle relaxant has 
some options, and although phenoxybenzamine 
was originally used, the safer products now are 
doxazosin mesylate (Cardura), prazosin, and tera- 
zosin HCI (Hytrin) (93). 

As part of a multidisciplinary approach, pelvic 
floor muscle exercises and bladder-retraining drills 
with or without biofeedback may provide a form 
of bladder physiotherapy to which some patients 
respond. The bladder retraining is especially help- 
ful in patients with urinary frequency. The pelvic 
floor exercises are useful for coordinating pelvic 
floor muscles, but the relaxation component of the 
exercise program may help with relieving overac- 
tive pelvic muscles. The extension of this program 
is in the area of myofascial trigger points, which 
can be manually released for symptom relief (see 
Chapter 9). 

The use of urethral dilation and massage is an 
older technique that can provide immediate relief. 
The once-common initial treatment is still deemed 
effective by those trained to use it but is falling out 
of use (94). There are very few studies to suggest 
it is an effective therapy, but those who perform it 
claim excellent results. Another procedure per- 
formed infrequently is urethroplasty (95). Acu- 
puncture use may be considered before invasive 
therapy (96). 

Sacral neuromodulation in the treatment of 
overactive bladder symptoms and some pelvic 
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Vaginal Estrogen Preparations 


Estradiol (Estrace), 0.1 mg/g, 42.5-g tube 1 to 2 g one to three times per week 

Premarin, 0.625 mg/g, 42-g tube 1 to 2 g one to three times per week 
Estropipate (Ogen), 1.5 mg/g, 42-g tube 1 to 2 g one to three times per week 

Estradiol vaginal tablets (Vagifem), 25 pg 1 or 2 tablets weekly 

Estradiol vaginal ring (Estring), 2 mg 1 ring every 3 months 

pain conditions has been established. The fre- (see Chapter 12). There is a paucity of information 
quency—urgency symptoms of IC have also re- on neuromodulation for urethral pain syndrome, 


sponded to this intervention. It makes sense that but the expanded use of this modality and its mod- 
the urethral pain syndrome and its myriad of ifications should provide continuing additions to 
symptoms may also be treated by this modality the literature over the next few years. 


A B 


FIGURE 8.3 @ Bladder pillar block. (A) With speculum in place, bladder pillars are at the 2- and 
10-o'clock positions (arrows), at the attachment to the cervix. (B) If there is no cervix, the urethrovesical 
junction is visualized and the injections are placed at 5 and 7 o'clock (arrows). (From Ostergard DR. 
Bladder pillar block anesthesia for urethral dilatation in women. Am J Obstet Gynecol 1980;136:187-188, 
with permission.) 
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Atrophic Urethritis 


The urethra is an estrogen-sensitive organ (97,98). 
Atrophic changes result from lack of estrogen, 
which normally occurs in varying degrees of 
severity after spontaneous or surgical menopause 
in the absence of hormone replacement therapy. 
Sometimes, oral replacement is not sufficient to 
prevent local vaginal or urethral changes. 


Evaluation 


Presenting symptoms include dyspareunia, vaginal 
discharge, urgency, frequency, dysuria, recurrent uri- 
nary tract infections, and urinary stress incontinence. 
Diagnosis is by clinical examination of the vagina 
and pelvic organs. Saline wet preparations may be 
prepared from a gentle scrape of the lateral vaginal 
wall and the slide observed for mature versus imma- 
ture epithelial cells. Vaginal pH may be increased 
from a normal of 4 to between 6 and 7. Blood values 
of follicle-stimulating hormone and estradiol may 
not reflect local estrogen effects. Urethroscopy may 
reveal a pale urethra or one that is easily irritated by 
movement of the scope through it. 


Treatment 


Urogenital tissues are more sensitive to estrogen 
than other tissues, and absorption of low-dose top- 
ical applications is highest when the vaginal epithe- 
lium is atrophic and decreases as the epithelium 
matures. Oral preparations are used according to 
appropriate indications and contraindications. 
Atrophic changes of the bladder and vagina re- 
spond to topical therapy, such as one fourth to one 
third of an applicator of vaginal cream two or three 
times per week (Table 8.8) (99-101). While there is 
no data specific to atrophic urethritis, symptoms as- 
sociated with urogenital atrophy respond to topical 
estrogen therapy. The medication should be contin- 
ued indefinitely at a maintenance dose. 


Acute Urethritis 


This condition is more common in young patients 
and generally implies one of the sexually transmit- 
ted disease entities. The onset of symptoms is re- 
cent, and the duration of the problem is generally 
less than 1 month before consultation. The incuba- 
tion period for gonorrhea is as short as 1 day and 
usually within 2 weeks, whereas the incubation pe- 
riod for chlamydia is 1 to 2 weeks and may be up 
to 5 weeks. Occasionally a low-grade infection 
may persist, and symptoms may suggest the ure- 
thral pain syndrome. The infection may also per- 
sist in an asymptomatic state. 


Evaluation 


Symptoms are usually dysuria, urgency, and fre- 
quency. Urethral discharge is uncommon in female 
patients. The differential diagnosis must include 
urinary tract infection, vulvovaginal inflammation, 
primary and recurrent herpes simplex virus inflam- 
mation, and local trauma. Vaginal examination is 
performed. Wet preparations are made for tri- 
chomonal infections, yeast, and clue cells. Primary 
herpetiform lesions are cultured. Specimens are 
taken for chlamydia and gonorrhea isolation. 
Urine microscopy or culture is performed to rule 
out urinary tract infection. Patients diagnosed with 
a sexually transmitted disease should have sero- 
logic testing for syphilis. Cystourethroscopy is in- 
dicated for treatment failures and persisting symp- 
toms. 


Treatment 


Gonorrhea is managed according to Centers for 
Disease Control and Prevention recommendations, 
which can be a single dose of cephalosporin or flu- 
oroquinolone followed by 7 days of doxycycline to 
cover chlamydia, or a single dose of azithromycin, 
1 g given orally. The usual recommendation for 
nongonococcal urethritis is treatment for 7 days 
with tetracycline, 500 mg given four times a day, 
or doxycycline, 100 mg twice daily. Alternative 
therapies include azithromycin, 1 g as a single 
dose; erythromycin, 500 mg four times daily for 7 
days or 250 mg four times daily for 14 days; and 
ofloxacin, 300 mg twice daily for 7 days. More re- 
cent information suggests that a 6-day course of 
azithromycin, 500 mg once daily, or a 14-day 
course of doxycycline, 100 mg twice daily, is more 
effective (102). 


Meatal Abnormalities 


The urethral lesions that are often disturbing to the 
patient include caruncle, prolapse, and polyps. 

A caruncle is an inflammatory lesion on the 
posterior aspect of the urethral meatus. It is red and 
measures 5 to 10 mm in size. Symptoms may not 
be present or may include pain and bleeding. 
Treatment includes topical estrogen therapy and 
occasionally local removal using cryosurgery, 
laser, or excision. A pillar block is useful analgesia 
for doing the procedure in the office or clinic set- 
ting (Fig. 8.3) (103). 

Urethral prolapse is a circumferential red mu- 
cosal eversion extending outside the urethral mea- 
tus. It is seldom painful but may bleed, especially 
in children. Treatment is by topical estrogen appli- 
cation for a 2- to 3-month course. It is seldom nec- 
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essary to perform surgical removal, but the tech- 
niques described previously can be used. 

Urethral polyps are virtually always benign, but 
occasionally they protrude from inside the urethra 
canal and present as a lump or with bleeding. 
Urethroscopy is used to determine the extent of the 
abnormality. Treatment is seldom required, but 
usually an endoscopic maneuver is required to 
sever the polyp at the base. 


Urethral Diverticulum 


A diverticulum is a branch or sac pouching out 
from a hollow organ. An urethral diverticulum is 
generally located posteriorly anywhere along the 
urethra, and there may be more than one. The eti- 
ology is thought to be obstruction of the duct from 
a paraurethral gland, although congenital defects 
have been postulated. 


Evaluation 


Some diverticula are asymptomatic, but common 
symptoms include recurrent urinary tract infec- 
tions, suburethral cyst, painful intercourse, and 
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Clinical Symptoms of Urethral 
Diverticula 


Asymptomatic recurrent urinary tract infection 
Vaginal mass 

Dyspareunia 

Incontinence 

Postmicturition dribbling 

Dysuria 

Hematuria 

Frequency, urgency 

Pain 

Urinary retention 


urinary incontinence (Table 8.9) (104). The size of 
the diverticular ostia may determine symptoms in 
that large-necked diverticula are more apt to be as- 


FIGURE 8.4 @ Urethroscopy with occlusion of bladder neck. The bladder is distended with fluid, and 
the urethrovesical junction is occluded with the examining finger. The fluid is allowed to run briskly, and 
as the urethroscope is slowly withdrawn, the diverticular opening distends and is visible. 
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Bladder 


FIGURE 8.5 @ Urethral closure 
pressure profile with superimposed 
diverticular orifices proximal and 
distal to peak urethral closure pres- 
sure. 


sociated with incontinence, and small-necked di- 
verticula are more frequently associated with pain 
or recurrent infections. During vaginal examina- 
tion, a cyst may be seen under the urethra, and pus 
may be able to be expressed by compression and 
movement of the examining finger distally along 
the urethra. A sound or a catheter placed in the ure- 
thra may facilitate this examination. Urine is ob- 
tained for examination and culture. Frequently, the 
clinical examination is benign. 

Urethroscopy may show one or more posterior 
openings along the urethra that on compression are 
associated with extrusion of pus material (Fig. 
8.4). 

Urodynamics should be performed to deter- 
mine the concurrent presence of genuine stress in- 
continence and the quality of the urethral sphinc- 
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ter mechanism. The urethral closure pressure can 
have a biphasic profile, and the position of the 
pressure drop reflects the location of the divertic- 
ulum related to the high urethral pressure zone 
(Fig. 8.5). This has been important in determining 
the type of surgical repair because a distal diver- 
ticulum could be treated by a marsupialization 
procedure; however, the pressure depression in 
the profile may not accurately indicate the posi- 
tion of the diverticulum opening into the urethra 
(105). 

Transvaginal or endoluminal ultrasonography 
may accurately predict multiple diverticula 
(106,107). Positive-pressure urethrography with a 
Davis or Tratner catheter has been a longstanding 
technique for identifying urethral diverticula (Figs. 
8.6 through 8.8). A voiding cystourethrogram may 


FIGURE 8.6 @ The Tratner catheter. The triple-lumen catheter has a distal balloon that is filled with air 
to keep it in the bladder by resting against the bladder neck. The proximal balloon is inflated with air and 
then slides along the catheter to fit snugly against the urethra to prevent escape of dye from the urethral 
meatus. The third lumen is injected with contrast material, which egresses through an opening between 
the two air-filled balloons and distends the urethra and urethral diverticulum. 
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FIGURE 8.7 @ The Tratner 
catheter in place in the urethra. 


also be performed for diagnosis. Recently, mag- 
netic resonance imaging has been used (108). The 
accuracy of the various methods of diagnosis is 
summarized in Table 8.10. 


Efficacy of Diagnostic Modalities in 
Diagnosing Urethral Diverticula 


Technique Accuracy (%) 
Radiologic 

Voiding cystourethrography 65 to 77 

Positive-pressure urethrography 90 
Ultrasound 

Transvaginal 90 

Intraluminal 100 
Urodynamics 

Urethral pressure profile 72 
Endoscopy 

Urethroscopy 90 


FIGURE 8.8 @ Radiologic view of urethral di- : er : 
verticulum. The diverticulum is filled with contrast From Cundiff DW. Urethral diverticula. In: Cundiff GW, Bent AE, 
material, which shows nicely between the two air- eds. Endoscopic diagnosis of the female lower urinary tract. 
filled balloons. London: WB Saunders, 1999: 43-51, with permission. 
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Treatment 


The Spence procedure is used for diverticula when 
the sac is located distally below the midurethral 
pressure peak. The diverticulum is marsupialized 
and the defect closed with 4-0 polyglycolic acid 
suture (Fig. 8.9). 

A midurethral diverticulum or one located more 
proximally requires excision (109). The principles 
are to dissect carefully, creating several layers to 
be closed later over the repair. A Martius graft may 
be beneficial to prevent wound breakdown and 
fistula. Intraoperative urethroscopy is helpful in 
localizing the diverticulum, and sometimes a 
Fogarty catheter can be placed transurethrally into 


the diverticular opening and inflated, if there is not 
a palpable cyst structure. An inverted U incision is 
used over the diverticulum and the vaginal epithe- 
lium is reflected inferiorly. A vertical incision is 
next made in the pubocervical fascia, which is 
gradually dissected to reveal the cyst. It is often 
possible to create one vertical and one horizontal 
tissue planes before entering the cyst structure. 
The cyst structure is opened and a Foley catheter 
placed into the bladder to help determine the na- 
ture and size of the connection of the diverticulum 
to the urethra. Sometimes a pediatric Foley 
catheter can also be placed externally into the di- 
verticular sac to make complete dissection easier. 
The diverticulum is excised sharply while leaving 
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FIGURE 8.9 @ Spence procedure. The scissors are placed into the diverticulum (A) and incise full-thick- 
ness through to vagina (B). (C) A running locked suture secures the edges to prevent bleeding. 
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the floor of the urethra as undamaged as possible. 
The urethral defect is closed transversely over the 
urethral Foley catheter with 4-0 polyglycolic acid 
suture (Fig. 8.10). The tissue flaps are closed in 
one or two layers over the repaired defect in the 
urethra. The vaginal epithelium is then closed. 
Alternatively, to obtain an extra layer for closure, 
the excess portion of vaginal epithelium can be 
used to obtain another tissue layer by stripping off 
the epithelial covering, either in a transverse or 
longitudinal incision. If an inverted U incision was 
made, the fascia can be folded under the remaining 
epithelium. If a vertical incision was made in the 


vaginal epithelium, the tissue layer from one flap 
can be sutured over the urethra and the full-thick- 
ness flap pulled over the top of it (Fig. 8.11). The 
catheter is left in place for 1 week and removed in 
an office setting to be sure the patient is able to 
void. 

The partial ablation technique is commenced in 
similar fashion to the previous description. The di- 
verticular sac is opened longitudinally, and excess 
sac tissue is excised (110). The sac is then sutured 
side-to-side to cover the urethral defect using fine 
suture. A second imbricating layer is placed. The 
remaining diverticular wall is closed in double- 


FIGURE 8.10 @ Excision of urethral diverticulum. (A) The vaginal incision has been made and dissec- 
tion of fascia completed to expose the diverticulum sac, which has been opened and a pediatric Foley 
catheter placed for traction. (B) The diverticular sac is sharply dissected free from surrounding attach- 
ments and the urethra mucosa. (C) Closure of the urethral defect is started, generally a transverse closure, 
to prevent urethral stricture. (From Glenn JF. Urologic surgery. Hagerstown, MD: Harper & Row, 1975, with 


permission.) 
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FIGURE 8.11 @® Vaginal flap technique for closure over urethral defect. (A) One vaginal flap is de- 
nuded of epithelium and sutured underneath the full-thickness flap. (B) The full-thickness flap then is su- 
tured over top of the first flap. (From Judd GE, Marshall JR. Repair of urethral diverticulum or vesicovagi- 
nal fistula by vaginal flap technique. Obstet Gynecol 1976;47:627-629, with permission.) 


breasted fashion. The vaginal mucosa is closed, 
and usually a gentle pack is placed overnight to 
prevent hematoma under the incisions (Fig. 8.12). 

If stress incontinence has been identified preop- 
eratively or if the diverticulum is very large or is 
located near the bladder neck, a concomitant sub- 
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urethral fascial sling should be performed to pre- 
vent stress incontinence (110). 

Complications include urethral stricture and 
urethrovaginal fistula. Antibiotic therapy is recom- 
mended intraoperatively and during initial healing 
while the catheter is in place. Patient stay is gener- 
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FIGURE 8.12 @ Partial ablation of diverticulum. (A) The technique is especially useful when there is 
considerable inflammation in the tissues. The diverticulum is exposed and isolated from surrounding struc- 
tures. (B) The sac is opened and excess amount of tissue removed. (C) The urethral defect is closed by su- 
turing the opening in the sac side to side. The diverticular wall is closed and the vaginal mucosa closed. 
(From Sanz L. Gynecologic surgery. Oradell, NJ: Medical Economics Company, Inc. Copyright 1988. All rights 


reserved.) 
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ally limited to 1 day unless sling surgery or other 
procedures are performed. Catheter drainage is for 
1 week. Successful outcome is the rule. 


REFERENCES 


I. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Gillenwater JY, Wein AJ. Summary of the National 
Institute of Arthritis, Diabetes, Digestive, and Kidney 
Diseases Workshop on Interstitial Cystitis, National 
Institutes of Health, Bethesda, Maryland, August 
28-29, 1987. J Urol 1988;140(1):203-206. 


. Abrams P, Cardozo L, Fall M, et al. The standardiza- 


tion of terminology in lower urinary tract function: re- 
port from the Standardization Subcommittee of the 
International Continence Society. Neurourol Urodyn 
2002;21:179-183. 


. Warren JA, Meyer WA, Greenberg P, et al. Using the 


International Continence Society’s definition of painful 
bladder syndrome. Urology 2006;67:1138-1143. 


. Simon LJ, Landis JR, Erickson DR, et al. The 


Interstitial Cystitis Data Base Study: concepts and pre- 
liminary baseline descriptive statistics. Urology 1997; 
49[Suppl 5A]:64—75. 


. Clemmons JQ, Meenan RT, Rosetti MCO, et al. 


Prevalence and incidence of interstitial cystitis in a 
managed care population. J Urol 2005;173:98-102. 


. Curhan GC, Speizer FE, Hunter DJ, et al. Epidemiol- 


ogy of interstitial cystitis: a population-based study. 
J Urol 1999;161(2):549-552. 


. Clemens JQ, Meenan RT, O’Keeffe Rosetti MC, et al. 


Prevalence of interstitial cystitis symptoms in a man- 
aged care population. J Urol 2005;174(2):576—580. 


. Lundeberg T, Liedberg H, Nordling L, et al. Interstitial 


cystitis: correlation with nerve fibres, mast cells, and 
histamine. Br J Urol 1993;71:427-429. 


. Parsons CL, Boychuk D, Jones S, et al. Bladder sur- 


face glycosaminoglycans: an epithelial permeability 
barrier. J Urol 1990;143(1):139-142. 

Lilly JD, Parsons CL. Bladder surface glycosamino- 
glycans is a human epithelial permeability barrier. 
Surg Gynecol Obstet 1990;171(6):493-496. 

Parsons CL, Lilly JD, Stein P. Epithelial dysfunction in 
nonbacterial cystitis (interstitial cystitis). J Urol 1991; 
145(4):732-735. 

Hanno PM. Analysis of long-term Elmiron therapy for 
interstitial cystitis. Urology 1997;49[Suppl 5A]:93-99. 
Mulholland SG, Hanno P, Parsons CL, et al. Pentosan 
polysulfate sodium for therapy of interstitial cystitis: a 
double-blind placebo-controlled clinical study. Uro- 
logy 1990;35(6):552—558. 

Warren JW, Keay SK, Meyers D, et al. Concordance of 
interstitial cystitis in monozygotic and dizygotic twin 
pairs. Urology 2001;57[6 Suppl 1]:22—25. 

Warren JW, Jackson TL, Langenberg P, et al. Prevalence 
of interstitial cystitis in first-degree relatives of patients 
with interstitial cystitis. Urology 2004;63:17-21. 
Gunter J, Clark M, Weigel J. Is there an association be- 
tween vulvodynia and interstitial cystitis? Obstet 
Gynecol 2000;95[4 Suppl 1]:S4. 

Clemons J, Arya LA, Myers DL. Diagnosing intersti- 
tial cystitis in women with chronic pelvic pain. Obstet 
Gynecol 2001;97(4):S7. 

Pang X, Boucher W, Triadafilopoulos G, et al. Mast 
cell and substance P—positive nerve involvement in a 
patient with both irritable bowel syndrome and inter- 
stitial cystitis. Urology 1996;47(3):436-438. 


19. 


20. 


21. 


22. 


23. 


24. 


25, 


26. 


27. 


28. 


29. 


30. 


31. 


32; 


33: 


34. 


35, 


36. 


37. 


38. 


Alagiri M, Chottiner S, Ratner V, et al. Interstitial cys- 
titis: unexplained associations with other chronic dis- 
ease and pain syndromes. Urology 1997;49[Suppl 
5A]:52-57. 

Clauw DJ. The pathogenesis of chronic pain and fa- 
tigue syndromes, with special reference to fibromyal- 
gia. Med Hypoth 1995;44(5):369-378. 

Monga AK, Marrero JM, Stanton SL, et al. Is there an 
irritable bladder in the irritable bowel syndrome? Br J 
Obstet Gynaecol 1997;104(12):1409-1412. 

Erickson DR, Morgan KC, Ordille S, et al. Nonbladder 
related symptoms in patients with interstitial cystitis. 
J Urol 2001;166(2):557-562. 

O’Leary MP, Sant GR, Fowler FJ Jr, et al. The intersti- 
tial cystitis symptom index and problem index. 
Urology 1997;49:58-63. 

Clemons J, Arya LA, Myers DL. Diagnosing intersti- 
tial cystitis in women with chronic pelvic pain. Obstet 
Gynecol 2001;97(4):S7. 

Goin JE, Olaleye D, Peters KM, et al. Psychometric 
analysis of the University of Wisconsin Interstitial 
Cystitis Scale: implications for use in randomized 
clinical trials. J Urol 1998;159(3):1085—1090. 

Awad SA, MacDiarmid S, Gajewski JB, et al. Idio- 
pathic reduced storage versus interstitial cystitis. J Urol 
1992;148:1409-1412. 

Waxman JA, Sulak PJ, Kuehl TJ. Cystoscopic findings 
consistent with interstitial cystitis in normal women un- 
dergoing tubal ligation. J Urol 1998;160:1663—1667. 
Parsons CL, Greenberger M, Gabal L, et al. The role 
of urinary potassium in the pathogenesis and diagnosis 
of interstitial cystitis. J Urol 1998;159(6):1862—1867. 
Parsons CL, Bullen M, Kahn BS, et al. Gynecologic 
presentation of interstitial cystitis as detected by in- 
travesical potassium sensitivity. Obstet Gynecol 2001; 
98(1):127-132. 

Gregorie M, Liandier F, Naud A, et al. Does the potas- 
sium stimulation test predict cystometric, cystoscopic 
outcomes in interstitial cystitis? J Urol 2002;168: 
556-559. 

Hanno P, Landis JR, Mathews-Cook Y, et al. The diag- 
nosis of interstitial cystitis revisited: lessons learned 
from the National Institutes of Health interstitial cysti- 
tis database study. J Urol 1999;161:553-556. 
Chambers GK, Fenster HN, Cripps S, et al. An assess- 
ment of the use of intravesical potassium in the diag- 
nosis of interstitial cystitis. J Urol 1999;162(3 Pt 1): 
699-701. 

Teichman JM, Nielsen-Omeis BJ. Potassium leak test 
predicts outcome in interstitial cystitis. J Urol 1999; 
161(6):1791-1796. 

Erickson DR, Xie SX, Bhavanandan VP, et al. A com- 
parison of multiple urine markers for interstitial cysti- 
tis. J Urol 2002;167:2461—2469. 

Byrne DS, Sedor JF, Estojak J, et al. The urinary gly- 
coprotein GP51 as a clinical marker for interstitial cys- 
titis. J Urol 1999;161(6):1786—1790. 

Byrne DS, Sedor JF, Estojak J, et al. The urinary gly- 
coprotein GP51 as a clinical marker for interstitial cys- 
titis. J Urol 1999;161(6):1786—1790. 

Keay S, Zhang CO, Trifillis AL, et al. Decreased 3H- 
thymidine incorporation by human bladder epithelial 
cells following exposure to urine from interstitial cys- 
titis patients. J Urol 1996;156(6):2073-2078. 

Keay SK, Szekely Z, Conrads TP, et al. An antiprolif- 
erative factor from interstitial cystitis patients is a friz- 
zled 8 protein-related sialoglycopeptide. Proc Natl 
Acad Sci USA 2004;101(32):11803—11808. 


39, 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


BPE 


56. 


CHAPTER 8 e Painful Conditions of the Lower Urinary Tract 131 


Keay SK, Zhang C, Shoenfelt J, et al. Sensitivity and 
specificity of antiproliferative factor, heparin-binding 
epidermal growth factor-like growth factor and epider- 
mal growth factor as urine markers for interstitial cys- 
titis. Urology 2001;57(6A):9-14. 

Kirkemo A, Peabody M, Diokno AC, et al. Associations 
among urodynamic findings and symptoms in women 
enrolled in the Interstitial Cystitis Data Base (ICDB) 
Study. Urology 1997;49[Suppl 5A]:76-80. 

Teichman JM, Nielsen-Omeis BJ, McIver BD. 
Modified urodynamics for interstitial cystitis. Tech- 
niques Urol 1997;3(2):65-68. 

Sant GR, Propert KJ, Hanno PM, et al. A pilot clinical 
trial of oral pentosan polysulfate and oral hydrox- 
xyzine in patients with interstitial cystitis. J Urol 2003; 
170:810-815. 

Mayer R, Propert KJ, Peters KM, et al. A randomized 
controlled trial of intravesical bacillus Calmette- 
Guérin for treatment refractory interstitial cystitis. J 
Urol 2005; 173:1186—-1191. 

van Ophoven A, Pokupic S, Heinecke A, et al. A 
prospective, randomized, placebo-controlled, double- 
blind study of amitriptyline in the treatment of intersti- 
tial cystitis. J Urol 2004;172:533-536. 

Parsons CL, Mulholland SG. Successful therapy of in- 
terstitial cystitis with pentosanpolysulfate. J Urol 
1987;138(3):513-516. 

Mulholland SG, Hanno P, Parsons CL, et al. Pentosan 
polysulfate sodium for therapy of interstitial cystitis: a 
double-blind placebo-controlled clinical study. Urology 
1990;35(6):552-558. 

Holm-Bentzen M, Jacobsen F, Nerstrom B, et al. A 
prospective double-blind clinically controlled trial of 
sodium pentosanpolysulfate in the treatment of inter- 
stitial cystitis and related painful bladder disease. 
J Urol 1987;138:503-507. 

Parsons CL. Current strategies for managing interstitial 
cystitis. Expert Opin Pharmacother 2004;5:287-293. 
van Ophoven A, Pokupic S, Heinecke A, et al. A 
prospective, randomized, placebo-controlled, double- 
blind study of amitriptyline in the treatment of intersti- 
tial cystitis. J Urol 2004;172:533-536. 

Theoharides TC. Hydroxyzine for interstitial cystitis. 
J Allergy Clin Immunol 1993;91(2):686—687. 
Perez-Marrero R, Emerson LE, Feltis JT. A controlled 
study of dimethyl sulfoxide in interstitial cystitis. 
J Urol 1988;140:36-39. 

Sasaki K, Smith CP, Chuang YC, et al. Oral gabapentin 
(Neurontin) treatment of refractory genitourinary tract 
pain. Techniques Urol 2001;7(1):47—-49. 

Sairanen J, Teuvo LJ, Temmela M, et al. Cyclosporine 
A and pentosan polysulfate sodium for the treatment 
of interstitial cystitis: a randomized comparative study. 
J Urol 2005;174:2235-2238. 

Lazzeri M, Beneforti P, Spinelli M, et al. Intravesical 
resiniferatoxin for the treatment of hypersensitive dis- 
order: a randomized placebo-controlled study. J Urol 
2000;164(3 Pt 1):676-679. 

Goins WF, Yoshimura N, Phelan MW, et al. Herpes 
simplex virus mediated nerve growth factor expres- 
sion in bladder and afferent neurons: potential treat- 
ment for diabetic bladder dysfunction. J Urol 2000; 
165(5):1748-1754. 

Peters K, Diokno A, Steinert B, et al. The efficacy of in- 
travesical Tice strain bacillus Calmette-Guérin in the 
treatment of interstitial cystitis: a double-blind, prospec- 
tive, placebo-controlled trial. J Urol 1997;157(6): 
2090-2094. 


57. 


58. 


59, 


60. 


6l. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


T 


72, 


73. 


74. 


75. 


76. 


Peeker R, Haghsheno MA, Holmang S, et al. Intra- 
vesical bacillus Calmette-Guérin and dimethylsulfox- 
ide for treatment of classic and nonulcer interstitial 
cystitis: a prospective, randomized double-blind study. 
J Urol 2000;164(6):1912-1915. 

Keay S, Zhang CO, Trifillis AL, et al. Decreased 3H- 
thymidine incorporation by human bladder epithelial 
cells following exposure to urine from interstitial cys- 
titis patients. J Urol 1996;156(6):2073-2078. 

Peeker R, Aldenborg F, Fall M. The treatment of inter- 
stitial cystitis with supratrigonal cystectomy and ileo- 
cystoplasty: difference in outcome between classic and 
nonulcer disease. J Urol 1998;159(5):1479-1482. 
Christmas TJ, Holmes SA, Hendry WF. Bladder re- 
placement by ileocystoplasty: the final treatment for 
interstitial cystitis. Br J Urol 1996;78(1):69-73. 

Linn JF, Hohenfellner M, Roth S, et al. Treatment of 
interstitial cystitis: comparison of subtrigonal and 
supratrigonal cystectomy combined with orthotopic 
bladder substitution. J Urol 1998;159(3):774-778. 
Rofeim O, Hom D, Freid RM, et al. Use of the 
neodymium:YAG laser for interstitial cystitis. A 
prospective study. J Urol 2001;166(1):134—136. 

Keay S, Zhang CO, Kagen DI, et al. Concentrations of 
specific epithelial growth factors in the urine of inter- 
stitial cystitis patients and controls. J Urol 1997; 
158(5):1983-1988. 

Cook SP, McCleskey EW. ATP, pain, and a full blad- 
der. Nature 2000;407(6807):95 1-952. 

Cockayne DA, Hamilton SG, Zhu QM, et al. Urinary 
bladder hyporeflexia and reduced pain-related behav- 
ior in P2X3-deficient mice. Nature 2000;407(6807): 
1011-1015. 

Vlaskovska M, Kasakov L, Rong W, et al. P2X3 knock- 
out mice reveal a major sensory role for urothelially re- 
leased ATP. J Neurosci 2001;21(15):5670-5677. 

Sun Y, Keay S, De Deyne PG, et al. Augmented stretch 
activated adenosine triphosphate release from bladder 
uroepithelial cells in patients with interstitial cystitis. 
J Urol 2001;166:1951—-1956. 

Birder LA, Apodaca G, De Groat WC, et al. 
Adrenergic- and capsaicin-evoked nitric oxide release 
from urothelium and afferent nerves in urinary blad- 
der. Am J Physiol 1998;275(2 Pt 2):F226—229. 
Gallagher DJ, Montgomery JZ, North JD. Acute infec- 
tions of the urinary tract and the urethral syndrome in 
general practice. Br Med J 1965;543:622-626. 

Tait J, Peddie BA, Bailey RR, et al. Urethral syndrome 
(abacterial cystitis): search for a pathogen. Br J Urol 
1985;57:522-526. 

Gurel H, Gurel SA, Atilla MK. Urethral syndrome and 
associated risk factors related to obstetrics and gyne- 
cology. Eur J Obstet Gynecol Reprod Biol 1999;83: 
5-7. 

Cox CE. The urethra and its relationship to urinary 
tract infection: the flora of the normal female urethra. 
South Med J 1966;59:621-626. 

Mutlu B, Mutlu N, Yucesoy G. The incidence of 
Chlamydia trachomatis in women with urethral syn- 
drome. Int J Clin Pract 2001;55:525—526. 

Vitoratos N, Gregoriou O, Papadias C, et al. Sexually 
transmitted diseases in women with urethral syn- 
drome. Int J Gynaecol Obstet 1988;27:177-180. 
Parsons CL, Zupkas P, Parsons JK. Intravesical potas- 
sium sensitivity in patients with interstitial cystitis and 
urethral syndrome. Urology 2001;57:432-433. 
Bologna RA, Tu LM, Whitmore KE. Hypersensitivity 
disorders of the lower urinary tract. In: Walters MD, 


132 SECTION II e Disorders of Lower Urinary Tract 


77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


Karram MM, eds. Urogynecology and reconstructive 
surgery. St. Louis: Mosby, 1999:320-321. 

Baldoni F, Ercolani M, Baldaro B, et al. Stressful 
events and psychological symptoms in patients with 
functional urinary disorders. Percept Mot Skills 1995; 
80:605-606. 

McCauley AJ, Stern RS, Nomes DM, et al. Micturition 
and the mind: psychological factors in the etiology and 
treatment of urinary symptoms in women. Br Med J 
1987;294:540-543. 

Wesselmann U, Burnett A, Heinberg LJ. The urogeni- 
tal and rectal pain syndromes. Pain 1997;73:269-294. 
Price WE. The urethral syndrome: myth or reality? A 
commentary. Minn Med 1990;73:33-34. 

Summit RL. Urogynecologic causes of chronic pelvic 
pain. Obstet Gynecol Clin North Am 1993;20:685—698. 
Weiss JM. Pelvic floor myofascial trigger points: man- 
ual therapy for interstitial cystitis and the frequency— 
urgency syndrome. J Urol 2001;166:2226-2231. 
Bernstein AM, Phillips HC, Linden W, et al. A psy- 
chophysiological evaluation of female urethral syn- 
drome: evidence for a muscular abnormality. J Behav 
Med 1992;15:299-312. 

Hamilton-Miller JM. The urethral syndrome and its 
management. J Antimicrob Chemother 1994;33[Suppl 
A]:63-73. 

Paira SO. Fibromyalgia associated with female ure- 
thral syndrome. Clin Rheumatol 1994;13:88-89. 
Barbalia G, Meares E. Female urethral syndrome: 
clinical and urodynamic perspectives. Urology 1984; 
23:208-212. 

Lyon RT, Smith DR. Distal urethral stenosis. J Urol 
1963;8:414-421. 

Urinary Incontinence Guideline Panel. Urinary incon- 
tinence in adults: clinical practice guideline update. 
AHCPR Pub. No. 96-0686. Rockville, MD. Agency 
for Health Care Policy and Research, Public Health 
Service, U.S. Department of Health and Human 
Services, March 1996. 

Kellner R. Psychosomatic syndromes, somatization, 
and somatoform disorders. Psychother Psychosom 
1994;61:4—24. 

Pranikoff K, Constantino G. The use of amitriptyline 
in patients with urinary frequency and pain. Urology 
1998;51 [Suppl 5A]:179-181. 

Raz S, Smith RB. External sphincter spasticity syn- 
drome in female patients. J Urol 1976;115:443-446. 
Serels S, Stein M. Prospective study comparing hyos- 
cyamine, doxazosin, and combination therapy for the 
treatment of urgency and frequency in women. 
Neurourol Urodyn 1998;17:3 1-36. 

Lemack GE, Foster B, Zimmern PE. Urethral dilation 
in women: a questionnaire-based analysis of practice 
patterns. Urology 1999;54:37-43. 

Richardson FH. External urethroplasty in women: 
technique and clinical evaluation. J Urol 1969;101: 
719-721. 


95. 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


Zheng H, Wang S, Shang J, et al. Study on acupunc- 
ture and moxibustion therapy for female urethral syn- 
drome. J Tradit Chin Med 1998;18:122-127. 
Youngblood VH, Tomlin EM, Williams JO, et al. 
Exfoliative cytology of the senile female urethra. 
J Urol 1958;79:110-113. 

Ingleman-Sundberg A, Rosen J, Gustafsson SA, et al. 
Cytosol estrogen receptors in the urogenital tissues in 
stress-incontinent women. Acta Obstet Gynaecol Scand 
1981;60:585-586. 

Manonai J, Theppisai U, Suthutvoravut S, et al. The 
effect of estradiol vaginal tablet and conjugated estro- 
gen cream on urogenital symptoms in postmenopausal 
women: a comparative study. J Obstet Gynaecol Res 
2001;27:255-260. 

Bernier F, Jenkins P. The role of vaginal estrogen in 
the treatment of urogenital dysfunction in post- 
menopausal women. Urol Nurs 1997;17:92-95. 
Stenberg A, Heimer G, Ulmsten U. The prevalence of 
urogenital symptoms in postmenopausal women. 
Maturitas 1995;22[Suppl]:S17—S20. 

Skerk V, Schonwald S, Strapac Z, et al. Duration of 
clinical symptoms in female patients with acute ure- 
thral syndrome caused by Chlamydia trachomatis 
treated with azithromycin or doxycycline. Chemo- 
therapy 2001;13:176-181. 

Ostergard DR. Bladder pillar block anesthesia for ure- 
thral dilatation in women. Am J Obstet Gynecol 1980; 
136:187-188. 

Cundiff GW. Urethral diverticula. In: Cundiff GW, Bent 
AE, eds. Endoscopic diagnosis of the female lower uri- 
nary tract. London: WB Saunders, 1999:43—51. 
Summitt RL, Stovall TG. Urethral diverticula: eval- 
uation by urethral pressure profilometry, cysto- 
urethroscopy, and voiding cystourethrogram. Obstet 
Gynecol 1992;80:695-699. 

Lee TG, Keller FS. Urethral diverticulum: diagnosis 
by ultrasound. AJR Am J Roentgenol 1977;128: 
690-694. 

Chancellor MB, Liu JB, Rivas DA, et al. Intraopera- 
tive endoluminal ultrasound evaluation of urethral di- 
verticula. J Urol 1995;153:72-75. 

Nezu FM, Vasavada SP. Evaluation and management 
of female urethral diverticulum. Tech Urol 2001;7: 
169-175. 

Fortunato P, Schettini M, Gallucci M. Diagnosis and 
therapy of the female urethral diverticula. Int 
Urogynecol J Pelvic Floor Dysfunct 2001;12:51-57. 
Tancer ML, Mooppan MM, Pierre-Louis C, et al. 
Suburethral diverticulum: treatment by partial abla- 
tion. Obstet Gynecol 1983;62:511-513. 

Faerber G. Urethral diverticulectomy and pubovaginal 
sling for simultaneous treatment of urethral diverticu- 
lum and intrinsic sphincter deficiency. Tech Urol 1998; 
4:192-197. 


CHAPTER 9 


Pelvic Floor Tension Myalgia 


Richard P. Marvel 


INTRODUCTION 


Pain has been defined by the International 
Association for the Study of Pain as “an unpleas- 
ant sensory and emotional experience associated 
with the actual or potential tissue damage, or de- 
scribed in terms of such damage” (1). It is always 
subjective, unpleasant, and an emotional experi- 
ence. It cannot be confirmed or refuted by a phys- 
ical test. Patients must be taken at their word that 
they are in pain. 

Pelvic floor myalgia literally means muscular 
pain emanating from the muscles of the pelvic 
floor or in their attachments to the sacrum, coccyx, 
ischial tuberosity, and pubic rami. Pelvic floor ten- 
sion myalgia is a chronic pain condition related to 
chronically increased tone and tenderness of one 
or several of the muscles that compose the pelvic 
floor. It is a poorly recognized, underdiagnosed, 
but common problem existing as a component of 
chronic pelvic pain. It has been recognized as a 
cause of pelvic pain in women for over a century 
(2), but only more recently in men (3). 

Myofascial pain of the muscles of the pelvic 
floor has been referred to by several other names, 
including coccydynia, levator ani syndrome, and 
proctalgia fugax. Each of the terms have a unique 
definition appearing in the literature (Table 9.1). 
The most widely used terms related to pelvic floor 
dysfunction and pain come form the Rome diag- 
nostic criteria for the functional bowel disorders. 
These criteria were developed by the Committee 
on Functional Bowel Disorders, Multinational 
Working Teams to Develop Diagnostic Criteria 
for Functional Gastrointestinal Disorders (4). The 
functional bowel disorders require that organic 
causes of the pain be ruled out and are based solely 
on the history of symptoms. 


One of the cornerstones in the evaluation of 
women with chronic pelvic pain is the ability to 
recreate the pain on physical examination. This 
makes the functional gastrointestinal disorders less 
useful in evaluating women with chronic pelvic 
pain. 


HISTORY 


One of the first reports in the medical literature of 
pain involving the pelvic floor was by Sir J. Y. 
Simpson in 1859, when he described a case of a 
woman with unrelenting chronic pain after she was 
thrown from her horse. After recovering from her 
injuries, she developed severe pain with sitting. 
She continued with pain for 2 years and had a “mis- 
erable and wretched existence.” In 1855, after con- 
servative treatments failed to bring relief, Simpson 
performed the first reported coccygectomy, which 
led to complete resolution of her pain. Simpson 
coined the term “coccygodynia” after the leading 
symptom of pain in the region of the coccyx, ac- 
knowledging that the pain was emanating from the 
pelvic floor muscles and their attachments. He 
noted that injuries such as a hard fall backwards or 
sitting down forcibly on a chair or angled body 
could bring about the painful syndrome. Patients 
suffering from coccygodynia were noted to have 
pain with sitting, reclining, and rising from the sit- 
ting position. He believed that the pain occurred 
from the action of the muscles causing motion of 
the coccyx, with possible inflammation (2). 

The first concise description of the syndrome, 
including the muscular origin of the pain, is cred- 
ited to Dr. George Thiele in 1936 (5). He described 
38 cases with confirmed presence of tonic spasm 
of the levator ani and coccygeus muscles by his 
own examination. After pooling patients from 
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TABLE 9 


Definitions of Pelvic Floor Pain Disorders 


Diagnostic Term Definition 


Paradoxical contraction of the pelvic floor with defecation 
(39) 

Chronic anal pain lasting more than 20 minutes in absence of 
organic disease (39) 

Fleeting severe rectal pain lasting several seconds to minutes, 
especially at night (39) 

Pain due to tension of the pelvic floor musculature with pain 
in the muscles themselves or emanating from the areas of at- 
tachment such as the sacrum, coccyx, ischial tuberosity, and 
pubic rami (24) 

Recurrent or persistent genital pain associated with sexual in- 
tercourse, divided into entry and deep components (40) 
Recurrent or persistent involuntary spasm of the outer third 
of the vagina interfering with vaginal penetration and caus- 
ing personal distress (40) 

Symptom complex of pain, pressure, or discomfort in the re- 
gion of the rectum, sacrum, and coccyx, with tenderness and 


Pelvic floor dyssynergia (previously “anismus”) 
Levator ani syndrome 
Proctalgia fugax 


Pelvic floor tension myalgia 


Dyspareunia 


Vaginismus 


Levator syndrome 


spasm of the levator muscles (41) 


Coccydynia 


A symptom of pain in or around the coccyx, usually repro- 


duced with palpation or movement of the coccyx (2,25) 


other colorectal surgeons, he reviewed 87 patients 
from nine practices. None had a history of recent 
injury of the coccyx or fracture. The duration of 
symptoms ranged from 3 days to 32 years, with an 
average of 2 years. Of these patients, 19 of 87 
(21.8%) had a history of trauma, including “falls, 
parturition, and long automobile rides.” Tonic 
spasm was reported in 64 of 69 cases. He also de- 
scribed a group of 33 patients with piriformis 
spasm and tenderness and noted a consistent his- 
tory of supragluteal pain and pain radiating down 
the posterior thigh(s). He developed the first rec- 
ognized treatment, still known as Thiele’s massage 
(described later in this chapter). 


CHRONIC PELVIC PAIN 


Chronic pelvic pain is a common clinical condition 
encountered by gynecologists, urogynecologists, 
and primary care physicians. It was most recently 
defined as noncyclic pain of 6 or more months’ du- 
ration that localizes to the anatomic pelvis, ante- 
rior or abdominal wall at or below the umbilicus, 
the lumbosacral back, or the buttocks and is of suf- 
ficient severity to cause functional disability or 


lead to medical care (6). It is a common problem, 
especially among women in the reproductive 
years. In Great Britain, chronic pelvic pain was 
found to have a community-based prevalence of 
3.8% in women aged 15 to 73 , higher than mi- 
graine headache (2.1%) and asthma (3.7%) (7). In 
a U.S. phone survey, a prevalence of 14.7% was 
reported over a 3-month time period (8). It ac- 
counts for 10% of referrals to gynecologists, 40% 
of gynecologic diagnostic laparoscopies, and 12% 
of all hysterectomies (9). Chronic pelvic pain has 
a significantly negative impact on quality-of-life 
factors, with 26% of women reporting being 
bedridden due to pain within a 2-week period of 
time (8). 

The evaluation of chronic pain of any location 
is complex. In the acute pain model, the pain is 
usually due to an isolated factor that can be diag- 
nosed and managed, leading to alleviation of the 
pain, such as in acute appendicitis. Chronic pain is 
very different. In chronic pelvic pain, the pain is 
usually due to a combination of painful stimuli that 
as a whole compose their pain syndrome. An ex- 
haustive search for “the” cause of the pain is gen- 
erally fruitless and frustrating for patient and 
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physician alike. A completely different approach 
is necessary using a rehabilitation model, improv- 
ing each component of the pain over time to 
achieve the goal of improved function. 

Pain is a very individual experience and is 
based on a multitude of factors, including past ex- 
periences, culture, genetics, injury, trauma, abuse, 
personality, and support systems. The vast major- 
ity of women have multiple components related to 
the etiology of their pain involving many aspects 
of the human mind and body. It is not uncommon 
for women with chronic pelvic pain to have en- 
dometriosis, interstitial cystitis, myofascial pain, 
peripheral neuropathy, depression, anxiety, a his- 
tory of abuse (physical, emotional, or sexual), and 
poor coping skills. All of these and many undeter- 
mined factors play a part in their overall pain and 
illness. Diagnosing and treating one component 
(e.g., endometriosis) will many times be unsuc- 
cessful in alleviating the pain and suffering of this 
population of women. It is within this concept of 
the genesis of chronic pelvic pain that evaluation 
and management of all components, among them 
pelvic floor myalgia, is the cornerstone in helping 
women with chronic pelvic pain. 


ANATOMY 


The pelvic floor is made up of a system of muscles 
and fascial attachments in the shape of a bowel in- 
side the true pelvis (Fig. 9.1). The muscles of the 
pelvic floor include the levator ani, comprised of 
the puborectalis, iliococcygeus, pubococcygeus, 
and coccygeus. Some authors also include the 
muscles of the urogenital triangle, including the is- 


Obturator 
Internus 


FIGURE 9.1 @ Muscles of the 
pelvic floor and sidewall, demonstrat- 
ing the proximity to the vagina and 
rectum and slinglike support of the 
pelvic organs. (From Howard FM. Pelvic 
pain: Diagnosis and management. 
Philadelphia: Lippincott Williams & 
Wilkins, 2000:36.) 
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chiocavernosus, bulbospongiosus, and superficial 
transverse perinei muscles, which lie inferior to 
the true pelvic floor (Fig. 9.2). It is important to re- 
alize that within this group of muscles, the bound- 
aries of individual muscles are difficult to distin- 
guish. Although a common cause of deep pelvic 
pain, the piriformis muscle is actually part of the 
posterior wall of the pelvis. The piriformis muscle 
originates from the anterior and lateral surfaces of 
the sacrum, portions of the ilium, and sacroiliac 
joint capsule. It forms the posterolateral border of 
the pelvis. It traverses the greater sciatic foramen, 
the main space-filling muscle, inserting into the 
medial side of the upper border of the greater 
trochanter of the femur. It is innervated from 
branches from the L5, S1, and S2 nerve roots. Its 
action is to laterally rotate the extended thigh and 
abduct the flexed thigh and is thus an external ro- 
tator of the thigh. 

The coccygeus, sometimes referred to as the is- 
chiococcygeus, attaches to the lateral border of the 
coccyx and lower sacrum, with the apex of this tri- 
angular muscle attached to the ischial spine. It may 
be mostly tendinous and fused with portions of the 
sacrospinous ligament, which it covers. Its func- 
tion may have been related to movement of the 
residual tail of other species. It is innervated by 
branches from the S2, S3, and S4 nerve roots. The 
iliococcygeus is more inferior and medial to the is- 
chiococcygeus. It originates from the white line 
(arcus tendineus fascia pelvis) of the pelvic side- 
wall and fascia of the obturator internus muscle. 
Most of the fibers attach in the midline to the 
anococcygeal ligament or raphe, thus fusing with 
muscles fibers from the contralateral side. The 
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FIGURE 9.2 @ Pelvic floor muscles as seen from below in the supine female subject. (Illustration by 
Barbara D. Cummings. From Travell JG, Simons DG. Myofascial pain and dysfunction. The trigger point 
manual, volume 2: The lower extremities. Baltimore: Williams & Wilkins, 1983:113.) 


pubococcygeus muscle originates from the poste- 
rior pubic ramus. Some fibers branch off from the 
main body of the muscles to encircle the urethra 
and vagina. These portions are sometimes referred 
to as the pubourethralis and pubovaginalis mus- 
cles. The main body of the muscle then passes pos- 
teriorly around the rectum, joining with fibers 
from the contralateral side. This forms a sling of 
muscle that maintains the rectoanal angle. This 
portion of the muscle pulls the rectum anteriorly 
towards the pubic symphysis and is important in 
maintaining the anorectal angle and fecal conti- 
nence (10). 

The innervation of the pelvic floor has been de- 
bated. It is well accepted that branches of the pu- 
dendal nerve innervate the external anal sphincter, 
ischiocavernosus, bulbocavernosus, and external 
urethral sphincter. Some authorities believe that 
the puborectalis also has some innervation from 
the pudendal nerve (11). In a cadaveric study with 
histologic confirmation, Barber et al found no 
branches of the pudendal nerve leading to the pu- 
borectalis muscle. In fact, they found a separate 
nerve from either the S3 and S4 or the S4 and S5 


nerve roots (not all three), which they named the 
levator ani nerve (12). The muscles of the urogen- 
ital diaphragm, superficial and deep perinei, bul- 
bospongiosus, and ischiocavernosus, are inner- 
vated by branches of the pudendal nerve. The 
internal anal sphincter is innervated by the auto- 
nomic nervous system via the inferior hypogastric 
plexus, which occupies the 2 and 10 o’clock posi- 
tions along the rectum and extends onto the lateral 
walls of the proximal and midvagina. The proxi- 
mal urethral sphincter component is also inner- 
vated from this plexus, while the external urethral 
sphincter is innervated by a branch of the pudendal 
nerve (13). 


PELVIC FLOOR FUNCTION 


The pelvic floor serves a variety of functions. It is 
part of the support system for the pelvic organs, in- 
cluding the rectum, cervix, vagina, and bladder, 
helping to maintain normal anatomic relationships 
and actively participating in the storage function of 
these organs. The maintenance of some tone in the 
puborectalis is part of the anal continence mecha- 
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nism, specifically for solid stool. The puborectalis 
and external anal sphincter maintain a constant 
tone and relax at the time of defecation. The rest- 
ing tone pulls the anorectal junction anteriorly to 
create a 90-degree angle between the rectal and 
anal canals. The musculature has a normal base- 
line tone eloquently described by Simmons (14). 


Muscle tension depends on the viscoelastic 
properties of the tissues in the muscle as well as 
the degree of activation of the contractile appara- 
tus of the muscle. Muscle stiffness, meaning the 
resistance to movement with palpation, is a com- 
bination of these two properties. A variety of fac- 
tors, such as radiation, can alter the elasticity of 
the tissues, leading to increased stiffness, absent 
of significant increases in contractility of the 
muscle fibers themselves. Electromyographic 
recording identifies only the electrogenic con- 
traction of the muscle (i.e., the contraction 
elicited by electrical activity of the motor nerve 
and muscle cell). Pelvic floor musculature has a 
baseline resting tone defined as the viscoelastic 
stiffness in the absence of contractile activity 
(motor unit activity and/or contracture). 


Defecation is initiated by voluntary relaxation 
of the puborectalis. The puborectalis also func- 
tions in the prevention of incontinence. With an ef- 
fort to prevent involuntary loss of stool or gas, the 
anal canal constricts concentrically and pulls in, 
the latter a function of the puborectalis. A reflex- 
ive contraction of the pelvic floor during Valsalva 
helps to maintain the bladder neck in an intra-ab- 
dominal position, helping to maintain urinary con- 
tinence. 

The pelvic floor also has a role in sexual func- 
tion. Contraction of the pelvic floor plays an im- 
portant role in the sensation of the female orgas- 
mic response. 


Emotional Control of Pelvic Floor 
Function 


One of the more fascinating aspects of pelvic floor 
function is the emotional motor control via the 
limbic system. The emotional motor system con- 
sists of a medial and a lateral component. The lat- 
eral component of the emotional motor system 
consists of a set of cell groups in the fore and mid- 
brain, involved in a number of specific motor ac- 
tivities generally related to survival mechanisms, 
including defensive postures, vocalization, mating, 
and continence (15). Holstege has demonstrated an 
output system in the feline in which the nucleus 
retroambiguus (NRA) projects to a distinct set of 
motoneuronal cell groups in the lumbosacral cord 
(15). These cell groups are thought to participate 


in the posturing necessary for mating. In females, 
the strength of this NRA motoneuronal projection 
pattern appeared to depend strongly on the estrous 
cycles and was almost nine times as strong in the 
estrous as in the nonestrous females. 

A common, well-known example of an emo- 
tional motor component is seen in the canine. Tail 
wagging and other tail movements have a strong 
emotional basis. With happiness or elation, the tail 
wags back and forth, a maneuver of the sacrococ- 
cygeus ventralis muscle. When threatened, the tail 
is brought between the legs, protecting the geni- 
tals, a function of the coccygeus muscles, much 
more developed in canine species. These are emo- 
tionally driven conditioned motor responses well 
documented in animal species. 

As some of the more important functions of the 
pelvic floor involve continence of urine and stool, 
it is logical that some control of the pelvic floor 
should be activated in the fight-or-flight response 
(i.e., when threatened). This aspect of pelvic floor 
function was investigated in studies of vaginismus. 
Vaginismus is an involuntary contraction of the 
muscles of the urogenital diaphragm and perhaps 
the puborectalis muscle in response to attempted 
penetration. Van der Velde et al investigated 
pelvic floor muscular activity in women who were 
exposed to several different film segments, namely 
threatening, erotic, neutral, or sexually threatening 
(16). They measured surface electromyographic 
activity during a baseline period of rest and during 
the film segments. Pelvic floor muscle activity was 
correlated with the threatening aspect of the film 
segments rather than the sexual content. In fact, 
the sexually threatening segment led to less pelvic 
floor activity than the threatening segment. They 
concluded that the increase in pelvic floor muscle 
activity was related to a generalized defense mech- 
anism to a threatening situation rather to a sexually 
threatening situation. In addition, there was no dif- 
ference between the vaginismistic subjects and the 
control subjects in response to the films, both 
groups tightening their pelvic floors similarly. 

They subsequently repeated the study while 
measuring emotional responses to the film seg- 
ments measured on a 7-point Likert scale, including 
enjoyment, fright, sexual arousal, disgust, relax- 
ation, threat, and powerlessness. They concluded 
that the involuntary muscle contractions of vaginis- 
mus occur as an automatic defensive reaction in sit- 
uations where conditioning of an emotion—symp- 
tom relationship had been established. Of the 
vaginismistic women, seven had a history of nega- 
tive sexual experiences. This subgroup of women 
showed more muscle activity during the erotic seg- 
ment. They concluded that in these women the 
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vaginismistic reactions may be explained by the 
fact that based on earlier experiences, erotic situa- 
tions always have a threatening component (17). 
This evidence gives an anatomic and functional 
basis to an emotional component of pelvic floor 
dysfunction and myalgia. With a history of expo- 
sure to a consistently threatening environment, 
pelvic floor dysfunction, tension, and myalgia can 
develop due to a prolonged sustained guarding pos- 
ture. Over time, this leads to continued shortening 
of the muscles, overload, hypoxia, muscle dysfunc- 
tion, and pain. This necessitates psychotherapy as a 
component of therapy to alleviate the threat, break 
the guarding posture, and enable the pelvic floor to 
exist in a more relaxed state. This again substanti- 
ates the notion of an interdisciplinary approach to 
chronic pain syndromes including physical ther- 
apy, psychotherapy, medical and possibly surgical 
interventions. 


PATHOGENESIS 


Our current understanding of myofascial pain is 
largely based upon the work of Travell and 
Simmons (18). Spasticity is associated with hyper- 
active stretch reflexes and tendon jerks and is re- 
lated to a loss of supraspinal inhibition. Muscle 
spasm is an involuntary muscle contraction caused 
by contractile activity and documented by elec- 
tromyographic findings. Pain is due to muscle is- 
chemia and the releasing of pain-producing sub- 
stances due to the ischemia. If the muscle contracts 
at or above 30% of maximal contraction, compres- 
sion of intramuscular blood vessels leads to further 
ischemia. In addition, the entire muscle need not 
be in spasm to cause pain: pain can emanate from 
only a segment of the muscle that is overloaded. 
This type of spasm is likely to occur when the 
muscle has remained for some time in the short- 
ened position. It can be induced by voluntarily 


contracting the muscle when in the shortened posi- 
tion (14). 

Myofascial trigger points are self-sustaining, 
hyperirritable foci located in skeletal muscle or its 
associated fascia. These trigger points are initiated 
and maintained by different factors. Trigger points 
can exist in both active and latent states. 
Characteristics of an active trigger point are listed 
in Table 9.2. A latent trigger point is a focus of hy- 
perirritability in muscle or its fascia that is clini- 
cally quiescent with respect to spontaneous pain; it 
is painful only when palpated (18). Normal mus- 
cles do not exhibit these phenomena. These taut 
bands can entrap or irritate a peripheral nerve in or 
near the muscle, further complicating the pattern 
of pain. Acute strain due to sudden muscle over- 
load or overstretching activates a trigger point, 
which has the ability to heal in several days. In the 
presence of perpetuating factors, however, the ac- 
tivated trigger point becomes a self-sustaining 
focus of neuromuscular hyperirritability and a con- 
tinuing source of referred pain. Chronic strain can 
both activate and perpetuate trigger points. 

With activation of a trigger point, pain is re- 
ferred in an identifiable fashion not associated 
with dermatomes or peripheral nerve distributions. 
Trigger points in the anal sphincter, levator ani 
muscles, and coccygeus do not have as well-docu- 
mented referral patterns as other trigger points; 
however, they can be a cause of groin pain and 
pain that radiates across the lower abdomen and 
the low back in a bandlike distribution. They clas- 
sically refer pain to the sacral area (see Fig. 9.2). 
In the presence of sufficiently severe perpetuating 
factors, the active trigger points persist and may 
propagate as secondary and satellite trigger points, 
leading to a progressively severe and widespread 
chronic myofascial pain syndrome (18). 

The onset of pelvic floor tension myalgia is 
generally multifactorial and related to multiple 
pain components that coexist together. The initiat- 


Characteristics of an Active Myofascial Trigger Point 


1. Referred pain (usually the chief complaint) 
2. Decreased range of motion 


3. Shortened firm bands of fibers within muscle containing spots of deep tenderness capable of producing 


referred pain 


4. Local twitch response: brief contraction within the band in response to sudden change in pressure with 


snapping or pressure 


5. Pressure on the active trigger point evokes the referred pain in the typical pattern. 
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ing event can be related to an inflammatory 
process, such as an abscess, fistula, severe vagini- 
tis, acute cystitis, or anal fissure. Trauma related 
to a direct fall or childbirth can precipitate the 
condition. Many patients readily recall an injury 
to the coccyx when questioned. The classic type 
of injury is a fall onto the coccyx on a hard sur- 
face when one’s feet slip out from under one, such 
as stepping onto an icy surface or falling off the 
edge of a chair. Such a traumatic injury to the coc- 
cyx can lead to fracture or sprain; however, this is 
unusual. The resultant inflammatory reaction can 
lead to reflex tension of the pelvic floor, which 
can then continue long after healing of the initial 
coccygeal injury. Trauma can also occur at the 
time of vaginal delivery with cephalopelvic dis- 
proportion or abnormal presentations. Prolonged 
pushing on a hard surface limits the extension of 
the coccyx, preventing an increase in the AP di- 
ameter of the pelvic outlet. This can lead to 
trauma to the coccyx itself or the sacrococcygeal 
ligament. Sustained hypertonus of the pelvic floor 
can then lead to trigger points in the muscle. The 
focal localized spasm of the muscle in the trigger 
point leads to focal hypoxia and the release of al- 
gesic substances, activating nociceptors and 
maintaining pain. 

A cascading effect then takes place with the 
onset of other painful conditions, each related to 
the other and each contributing further pain and 
dysfunction to the overall syndrome. Pelvic floor 
pain can lead to painful defecation. Fear of pain 
with defecation has a further impact on muscle 
dysfunction, leading to increased tension and 
worsening constipation. Hard stools can then lead 
to anal fissures and chronic anal pain. Worsening 
anxiety and depression can occur, further decreas- 
ing descending inhibitory effect on dorsal horn 
neurons and increasing pain from all sources. 
Increased muscle tone and hypoxia leads to altered 
vascular function, increased blood flow, and 
symptoms of pelvic congestion. Dyspareunia de- 
velops, leading to personal and marital distress. 
Splinting of tender muscles to avoid pain leads to 
worsening sitting and standing posture, furthering 
musculoskeletal dysfunction, trigger points, and 
pain. It is easy to see that regardless of the entry 
point, a vicious cycle ensues leading to a multitude 
of symptoms, crossing specialty boundaries, that 
are nonresponsive to the usual interventions and 
are frustrating to patient and clinician alike. 


RISK FACTORS 


A variety of factors can lead to the development of 
pelvic floor tension myalgia. One of the best ex- 


amples of chronic pelvic pain due primarily to 
pelvic floor myofascial pain occurs in adolescents 
or young adults with a leg-length discrepancy. An 
anatomic leg-length discrepancy leads to a lateral 
pelvic tilt, hip height discrepancy, functional scol- 
iosis, and pelvic floor tension myalgia. They clas- 
sically present with incapacitating chronic pelvic 
pain and a completely normal standard workup. 
These women have generally had an extensive 
evaluation with laboratory studies, pelvic ultra- 
sound, computed tomography scans, and generally 
a negative laparoscopy. Careful physical examina- 
tion reveals a leg-length discrepancy associated 
with a pelvic floor that is contracted and tender 
upon palpation, which reproduces their pain. An 
anatomic or functional leg-length discrepancy 
leads to a pelvic tilt and functional scoliosis, 
changing the normal anatomic relationships of 
many axial and pelvic muscles. This leads to ongo- 
ing muscle tension, shortening, trigger points, dys- 
function, and pelvic pain. Physical therapy, or- 
thotics, and changes in posture and positioning can 
lead to alleviation of the pain (19). 

Several other postural abnormalities can also be 
both an initiating and perpetuating factors leading 
to chronic overload and shortening of the pelvic 
floor musculature. One such posture is the typical 
pelvic pain posture described by King et al (20). In 
their study of 132 patients with chronic pelvic 
pain, 75% were found to have an exaggerated lor- 
dotic posture of the lumbar spine, anterior tilt of 
the pelvis, and kyphosis of the thoracic spine. This 
leads to weakening and stretching of the abdomi- 
nal wall muscles and shortening of the iliopsoas 
and piriformis muscles. Poor posture or sitting 
habits can also be a factor. Thiele in 1963 identi- 
fied a slouched sitting posture as “the most impor- 
tant traumatic factor in coccydynia” and referred 
to it as “television disease.” He noted the severity 
of pain is in direct proportion to the amount of 
time sitting. In his review of 324 patients, etiolo- 
gies were felt to be anorectal inflammation in 
43%, poor sitting posture in 32%, acute trauma in 
20%, and parturition in 4.4% (5). Poor sitting pos- 
ture with less weight supported on the ischial 
tuberosities and more pressure on the sacrum leads 
to shortening of the levator ani musculature. 
Prolonged sitting in this position can then lead to 
adaptive changes in the pelvic floor muscles and 
lead to the typical pelvic pain posture described by 
Baker (21). 

Chronic constipation is another condition that 
puts extra stress on the pelvic floor. Significant 
straining can be required to pass hard stools. This 
leads to a combination of strain on the muscle, 
muscle pain, muscle trigger points, and increasing 
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tone of the muscle. With increased tone, the defe- 
catory angle is increased and the normal rectoanal 
reflex relaxation of the puborectalis muscle is less- 
ened, worsening constipation. Prolonged straining 
and difficulty passing stools then can lead to trau- 
matic injury to the pudendal nerve and pudendal 
neuralgia. This also can then lead to increasing 
dysfunction and pain of the pelvic floor. 

Birth trauma can also be a factor predisposing 
women to pelvic floor tension myalgia. In a com- 
prehensive review of pelvic floor morbidity related 
to deliveries, Liebling found that in labors with a 
prolonged second stage, instrumented delivery 
was associated with an increase in pain significant 
enough to lead to interruption of intercourse. 
When cesarean section after an attempted instru- 
mented delivery was compared to immediate ce- 
sarean without attempted operative vaginal deliv- 
ery, the rate of pain leading to the discontinuation 
of intercourse was significantly higher: 18% ver- 
sus 9% (p = 0.01) (22). In the study of coccydynia 
by Wray, 30 of 120 patients (25%) had a history of 
a fall, 14/120 cases started after childbirth, 15/120 
patients reported repetitive trauma such as cycling 
or rowing, and 6/120 cases occurred following a 
surgical procedure. 

Some systemic factors, including enzyme dys- 
functions, nutritional dysfunctions, and metabolic 
and endocrine dysfunctions, can be related to per- 
petuation of active trigger points. Some recom- 
mended laboratory studies to investigate these 
causes are thyroid function tests, ionized calcium, 
B-complex vitamins, particularly Bı Bo, B12, folic 
acid, zinc, copper, iron, electrolytes, and antithy- 
roid antibodies (23). 


CLINICAL PRESENTATION 


Increased tension of the pelvic floor can exist in 
women who are completely asymptomatic. In fact, 
it is likely that increased tone exists for quite some 
time prior to the onset of symptoms and pain. 
When patients do become symptomatic they gen- 
erally complain of a dull, aching, heavy type of 
discomfort. It can be unilateral or bilateral, diffuse 
or localized, or alternating from side to side. 
Sometimes it is described as a sensation of some- 
thing “falling out.” In a review by Sinaki (24), 
common symptoms included low back pain, leg 
pain, dyschezia, constipation, and dyspareunia 
(Table 9.3). It is generally worsened with activity, 
prolonged standing, sitting for more than 30 min- 
utes, and stress. It is improved by heat, a hot bath 
and relaxation, sedatives, and muscle relaxants 
(Table 9.4). Pain commonly can radiate into the 
sacral area, hip, and thigh. It can vary with time of 
day, being absent or less significant in the morning 
and worse in the afternoon and at the end of the 
day. It can last for days or, in the most severe state, 
be an ongoing severe unrelenting pain. 

Most women do not complain of pain with in- 
tercourse, but postcoital aching is a common 
symptom. Similarly, defecation and orgasm can 
lead to a flare of symptoms. Pain associated with 
or after orgasm is common. In some cases this pain 
can be quite severe. With severe pelvic floor ten- 
sion myalgia, intercourse is precluded due to a 
constant spasm and tenderness of the pelvic floor 
muscles. 

While pelvic floor tension myalgia is clinically 
distinct from the functional bowel disorders, there 


Most Common Symptoms in 94 Patients with Pelvic Floor Tension Myalgia 


Patients 
Symptoms No. % 
Low back pain 77 82 
“Heavy feeling in the pelvis” 60 64 
Leg pain (unilateral or bilateral) 45 48 
Pain with defecation 31 33 
Constipation 24 26 
Coccyx pain 18 19 
Dyspareunia 10 13* 


*Out of 78 women 
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Factors Affecting Symptoms 


Factors 
Patients 

No. % 
Alleviating Factors 
Medications (analgesics, muscle relaxants, sedatives) 57 61 
Lying position 30 32 
Relaxation 21 22 
Hot tub bath 21 22 
Exacerbating Factors 
Sitting for a long time (more than 30 minutes) 83 88 
Tension 46 49 
Physical activity 28 30 
Prolonged standing 15 16 
Sexual intercourse 14 15 


is likely considerable overlap. The functional 
bowel disorders are a subgroup of functional gas- 
trointestinal disorders as defined by the Rome di- 
agnostic criteria. This group of conditions, with 
symptoms attributable to the mid or lower gas- 
trointestinal tract, include diagnoses such as irrita- 
ble bowel syndrome, levator ani syndrome, pelvic 
floor dyssynergia, and proctalgia fugax (4). These 
disorders are diagnosed solely on the basis of 
symptoms, with the assumption that an organic 
cause for the pain has been excluded. The criteria 
for the diagnosis of some of the relevant functional 
bowel disorders are contained in Table 9.5. 


EVALUATION 


Evaluation of the pelvic floor is a difficult task. In 
order to become proficient, one must carefully 
evaluate the state of the pelvic floor in normal 
women who are asymptomatic. Nulliparous 
women presenting for contraception are an ideal 
population in whom the clinician can become ac- 
customed to the normal examination. On initial 
observation in the lithotomy position, some of the 
distal vaginal mucosa is visible. In the normal 
state, the pelvic floor musculature is nontender, 
soft, without taut bands, and in a relaxed state. 


Patients have the ability to contract and relax the 
pelvic floor on digital examination. 


DIAGNOSIS 


Diagnosis is made based on history and physical 
examination. A careful musculoskeletal examina- 
tion is the most enlightening. The examination 
generally starts with evaluation of sitting and 
standing posture. The classic typical pelvic pain 
posture with kyphosis/lordosis is common. A leg- 
length discrepancy can be screened for by having 
the patient standing in front of and facing away 
from the examiner. The examiner places the hands 
on the iliac crests with thumbs medially and palms 
down. A hip-height difference of 1 cm is consid- 
ered significant. 

During the pelvic examination, the first clue to 
the diagnosis is narrowing of the introitus. The 
hymeneal ring appears to be pulled into the vaginal 
canal and the vaginal canal is hidden. When asked 
to contract, there is minimal if any elevation of the 
anus or perineal body. A careful single-digital ex- 
amination is then confirmatory. The examiner’s 
finger is carefully inserted into the vaginal canal. 
First, posterior pressure on the rectum can palpate 
the portion of the puborectalis that encircles the 
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Diagnostic Criteria Based on the Rome II Criteria of Functional Bowel Disorders 


Functional Abdominal Pain Syndrome (4) 
At least 6 months of: 


1. Continuous or nearly continuous abdominal pain; and 


2. No or only occasional relation of pain with physiological events (e.g., eating, defecation, or menses); and 


3. Some loss of daily functioning; and 
4. The pain is not feigned (e.g., malingering); and 


5. Insufficient criteria for other functional gastrointestinal disorders that would explain the abdominal pain. 


Irritable Bowel Syndrome (4) 


At least 12 weeks, which need to be consecutive, in the preceding 12 months of abdominal discomfort or pain 


that has two of three features: 
1. Relieved with defecation; and/or 


2. Onset associated with a change in frequency of stool; and/or 
3. Onset associated with a change in form (appearance) of stool. 


Levator Ani Syndrome (39) 


At least 12 weeks, which need not be consecutive, in the preceding 12 months of: 


1. Chronic or recurrent rectal pain or aching; and 
2. Episodes last 20 minutes or longer; and 


3. Other causes of rectal pain such as ischemia, inflammatory bowel disease, cryptitis, intramuscular abscess, fis- 
sure, hemorrhoids, prostatitis, and solitary rectal ulcer have been excluded. 


Proctalgia Fugax (39) 


1. Recurrent episodes of pain localized to the anus or lower rectum; and 


2. Episodes last from seconds to minutes; and 
3. There is no anorectal pain between episodes. 


Pelvic Floor Dyssynergia (39) 


1. The patient must satisfy diagnostic criteria for functional constipation. 

2. There must be manometric, EMG, or radiologic evidence for inappropriate contraction or failure to relax the 
pelvic floor muscles during repeated attempts to defecate; 

3. There must be evidence of adequate propulsive forces during attempts to defecate; and 


4. There must be evidence of incomplete evacuation. 


lower rectum. The finger is then swept along the 
puborectalis and iliococcygeus muscle. The levator 
ani can be palpated without conscious contraction 
of the pelvic floor. In more severe states, taut bands 
of muscle or areas of nodularity can be palpated. 
Palpation of the muscle reproduces a significant 
component of the patient’s pain. In some cases, 
palpation of trigger points can lead to pain in the 
classic referral zones noted by Travell (Fig. 9.3). 
In a prospective study by Wray, 50 consecutive 
patients referred for coccydynia, defined as pain in 
and around the coccyx, were extensively investi- 
gated, including full clinical examination; plain ra- 
diographs of the lumbosacral spine, pelvis, and 
coccyx; computed tomography scans of the lum- 
bosacral spine; isotope bone scans of the sacrococ- 


cygeal area; and a comprehensive personality/be- 
havioral assessment. They found that plain radi- 
ographs, isotope bone scans, and computed to- 
mography scans were of no benefit in the 
evaluation. Only 3/50 patients had an abnormal 
finding on personality/behavioral assessment, 
which did not correlate with success or failure of 
any treatment (25). In men with chronic pelvic 
pain syndrome, Hetrick evaluated patients and 
controls and found that pelvic floor hypertonicity 
and instability, measured as a coefficient of vari- 
ance of the surface electromyographic signal, reli- 
ably differentiated men in the study and control 
groups (26). Many women however, can have sim- 
ilar findings on electromyography but experience 
pain. It remains a clinical diagnosis. 
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Sphincter ani, levator ani, 
and coccygeus 
(view from below) 


Obturator internus 
(oblique front view) 


FIGURE 9.3 @ Referred pain patterns generated by trigger points (X) in the right sphincter ani, levator 
ani, and coccygeus muscles. (Illustration by Barbara D. Cummings. From Travell JG, Simons DG. Myofascial 
pain and dysfunction. The trigger point manual, volume 2: The lower extremities. Baltimore: Williams & 


Wilkins, 1983:112.) 


TREATMENT 


In approaching the treatment of women with 
pelvic floor tension myalgia, it is essential to con- 
sider the multifactorial nature of chronic pain. 
Initially, medical and physical therapies are insti- 
tuted to alleviate the spasm and discomfort. This 
is, however, only the initial phase. In order to 
maintain the improvement, perpetuating factors 
need to be altered to give long-term relief. 


Ongoing physical therapy to optimize posture, 
gait, sitting, and other habits altering myofascial 
function is essential. An evaluation of the work- 
space to optimize chair height, monitor position- 
ing, and other factors in the work environment can 
be extremely helpful. Psychotherapy to alleviate 
depression and anxiety and improve coping skills 
is important to minimize these perpetuating fac- 
tors. Evaluation of other pain-generating pelvic 
disorders should be investigated and all factors op- 
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timally managed. An evaluation for the presence 
of endometriosis, interstitial cystitis, and neuropa- 
thy is necessary. All pain components should be 
managed concurrently over time to lead to pro- 
gressive improvement in the clinical situation. 


Pelvic Floor Massage 


The first treatment approach utilized specifically 
for pelvic floor tension myalgia was reported by 
Thiele and consisted of levator ani muscle mas- 
sage, commonly referred to as Thiele’s massage 
(5). His treatment consisted of lateroposterior 
pressure across the levator ani and coccygeus mus- 
cles at almost right angles to the fibers. He used 
lateral motion with strokes along the fibers in the 
same way as “a strop is stroked by a razor.” 
Massage was done lightly at first, with increasing 
pressure with consecutive visits. The massage 
lasted 1 to 2 minutes and patients got an average of 
11 treatments over 11 weeks. He reported a cure 
rate of 61.3% (19/31), with 35.5% (11/31) being 
improved and 3.2% (1/31) unimproved. Time of 
follow-up was not reported. In a subsequent fol- 
low-up report in 1963, Thiele reported on 224 pa- 
tients. Of this cohort, 142 (63.7%) were cured and 
60 (27%) were significantly improved. In this re- 
port “cured” was defined as “completely and per- 
manently relieved of pain” with 10-year follow- 
up, while “significant relief’ was defined as 
completely comfortable under all ordinary circum- 
stances. He also believed strongly that improved 
sitting posture and eliminating slouching was a 
critical part of the therapy. 

McGiveny treated a cohort of 64 patients, 48 
women and 16 men, with a combination of physi- 
cal therapy and diazepam. Treatments lasted from 
3 weeks to 6 months. In this study, 51/64 (79%) 
had complete or marked resolution of symptoms, 
while 13/64 (21%) had minimal or no relief (27). 


Pelvic Floor Stimulation 


Electrogalvanic stimulation of the pelvic floor has 
been studied by multiple investigators. The mech- 
anism of action is believed to be due to sustained 
contraction of the muscles leading to muscle fa- 
tigue and release of spasm. In a study by Fitzwater 
(28), 34 of 66 (52%) patients had an indication of 
improvement with therapy. Survival analysis re- 
vealed that in 51% of these patients the benefit was 
maintained for at least 30 weeks following ther- 
apy. In a series by Billingham, 40% rated the out- 
come excellent or good, while 60% rated it fair or 
poor (29). Morris reported a 75% response rate 
after four to eight 1-hour treatments (30). Neither 


of these studies reported long-term follow-up. This 
was subsequently investigated by Hull, who found 
that with an average follow-up of 28 months in- 
volving 52 patients with levator ani syndrome, the 
cure rate was only 19%, with 57% of patients re- 
porting no relief at all (31). This approach has been 
largely abandoned. 


Biofeedback 


Biofeedback in patients with levator ani syndrome 
was studied by Heah in a group of 16 patients with 
no evidence of organic disease on anoscopy, 
colonoscopy, or computed tomography scan. 
Biofeedback was performed for four 1-hour ses- 
sions over a 4-week period using a manometric 
biofeedback apparatus. The study group improved 
from a median pain score of 8/10 prior to biofeed- 
back to a post-treatment median of 2/10. There 
was also a significant decrease in nonsteroidal 
anti-inflammatory analgesic requirements from all 
16 patients to only 2. There were no recurrences in 
12 months of follow-up (32,33). 

In a prospective controlled study in patients 
with chronic idiopathic anal pain, Grimaud evalu- 
ated 12 patients with colonoscopy and gyneco- 
logic and proctologic investigations that found no 
organic cause for the pain. They then underwent 
defecography and anal manometry. A control 
group of 12 healthy pain-free volunteers were then 
studied with anal manometry. They found that the 
study group had a significantly higher resting anal 
pressure: 67 +/— 4.4 mmHg (50 to 90) versus 44 
+/— 3 mmHg (30 to 70); p <0.01. Also, 42% of 
the study group had an abnormal anal inhibitory 
rectoanal reflex. Patients were then treated with 
anal manometry-based biofeedback. All patients 
had alleviation of their pain with an average of 
eight biofeedback sessions. Following treatment 
all patients had a significant reduction in anal rest- 
ing pressure, with a mean of 42.5 +/— 2.4 mmHg 
(p <0.01). One relapse was observed 2 months 
after cessation of therapy. Patients were followed 
from 10 to 24 months (34). 


Trigger Point Injections 


Pelvic floor trigger point injections can be helpful 
when physical therapy alone fails. The classic 
therapy with trigger point injections involves dry 
needling of the trigger point or injection with local 
anesthetic followed by stretching of the muscle. 
With many muscles, this can be accomplished by 
external movements and stretching. With the 
pelvic floor, however, stretching must be accom- 
plished with direct pelvic floor massage. 
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A randomized, nonblinded study by Park com- 
pared electrogalvanic stimulation and pelvic floor 
injections in patients with levator ani syndrome ac- 
cording to the Rome II criteria (35). They enrolled 
53 patients after eliminating organic conditions 
such as ischemia, inflammatory bowel disease, ab- 
scess, fissure, and rectal ulceration. Patients were 
randomized to local injection with injection of 40 
mg of Kenalog in | cc of lidocaine into the maxi- 
mally tender point on examination biweekly until 
the patient had no pain for 2 weeks. In this group 2 
patients received one injection, 26 patients had two 
injections, and 3 patients had three injections. The 
second group of 22 patients received electrogal- 
vanic stimulation for 15 to 30 minutes one or two 
times a week for six or more times. Both groups 
continued medical therapy, sitz baths, and digital 
massage. Patients were followed up 1 week after the 
last treatment, then at 1, 3, 6, and 12 months after 
therapy. At 12 months levator injections were more 
successful in maintaining relief, with complete re- 
lief in 8 (25.8%) versus 2 (9.1%), partial relief in 16 
(51.8%) versus 8 (36.4%), and little or no relief in 7 
(22.6%) versus 12 (54.5%), which was statistically 
significant (p = 0.04). Of interest, when comparing 
a visual analog scale score for pain, there was no 
significant difference between the groups. 

One of the more recent treatments for pelvic 
floor tension myalgia is the injection of botulinum 
toxin type A into the muscles of the pelvic floor. 
The first report for its use in chronic pelvic pain 
due to pelvic floor myalgia was by Thomson. A 
patient developing severe pain after a complicated 
termination of pregnancy requiring hysterectomy 
was found to have increased perineometry read- 
ings and failed multiple treatments, including mul- 
tiple medical therapies, relaxation techniques, la- 
paroscopy, pelvic floor trigger point injections, 
physical therapy, and psychotherapy. After 9 years 
of symptoms she received pelvic floor injections 
of botulinum type A, with a total dose of 80 units 
in divided doses to the levator ani. Postinjection 
improvements were seen in pain, urinary symp- 
toms, quality of life, and sexual function question- 
naires. The benefit peaked at 8 weeks, with grad- 
ual return of symptoms to pretreatment levels. 

In patients with anismus, inappropriate contrac- 
tion of the pelvic floor during attempts at defeca- 
tion, Botox injected into the puborectalis achieved 
relaxation and short-term improvement in 75%; 
however, after 6 months of follow-up, there was 
no improvement in pain scores (36). To achieve 
long-term results, Botox needs to be injected every 
3 months or improved muscle function needs to 
maintained with comprehensive physical therapy 
and postural education (12,37). 


Neuromodulation 


Sacral neuromodulation has also been found to be 
beneficial for women with pelvic floor myalgia. In 
a study of 64 patients (54 women), Aboseif found 
that 80% of patients had a greater than 50% im- 
provement in symptoms with a fall in the visual 
analog scale score for average pain from 5.8/10 to 
3.7/10 (p <0.05) (38). He found that severe spas- 
ticity and hyperactivity were associated with uri- 
nary retention and hesitancy. After treatment with 
sacral nerve stimulation, the voided volume in- 
creased from 1.5 to 6.6 oz (p <0.05) and the 
postvoid residual volume declined from 11 to 2.0 
oz (p <0.05). Out of 20 patients who required in- 
termittent self-catheterization prior to therapy, 
18/20 (90%) could void spontaneously during 
therapy. He concluded that idiopathic urinary re- 
tention with obstruction was due to overactivity of 
the guarding reflexes, leading to detrusor sphincter 
dyssynergia (38). 

Multidisciplinary management was investi- 
gated by Wray et al and published in 1991 (25). 
They prospectively followed a cohort of 50 pa- 
tients with a four-step sequential therapeutic pro- 
gram. The patients progressed to the next step be- 
cause of failure of the prior treatment in alleviat- 
ing their symptoms. Patients initially underwent 
physiotherapy with 2 weeks of daily pelvic floor 
ultrasound followed by 2 weeks of short-wave 
diathermy. If not improved, they received injec- 
tion therapy with bupivacaine and Depo-Medrone 
into the soft tissues around the sides and tip of the 
coccyx, without injection into the sacrococcygeal 
joint. Injection was repeated after 1 month if nec- 
essary. The next step was manipulation of the coc- 
cyx under general anesthesia with repetitive flex- 
ion and extension over a minute with repeat 
injection. If after 6 weeks the patient was still in 
significant pain, coccygectomy was performed. 
All patients were followed for 1 year. They found 
that only 16% of patients were cured by physio- 
therapy. (It is important to realize that the physio- 
therapy included ultrasound and diathermy but not 
manual pelvic floor therapy or postural education, 
as is currently recommended.) Local injection 
alone led to a cure rate of 38% at 1 year of follow- 
up, and 71% for those who went on to manipula- 
tion of the coccyx under general anesthesia with 
injection. 

Subsequently, 70 patients were randomized to 
local injection versus manipulation and local in- 
jection. In this part of the study, injection had a 
60% success rate, while injection and manipula- 
tion led to relief in 85% of subjects. Recurrences 
occurred in 21% of the injection group and 28% of 
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the manipulation group over the course of several 
years, most in the first year after treatment. 
Twenty-three patients went on to coccygectomy, 
of whom 21/23 had complete and sustained relief 
of pain (25). 

All of these studies suggest that different phys- 
ical or medical interventions can lead to temporary 
relief of symptoms, but improvement is generally 
not maintained over time. Success of therapy de- 
pends on the chronicity of the problem and the as- 
sociated perpetuating factors, without correction 
of which relief will be temporary at best. With res- 
olution of the perpetuating factors, however, the 
involved muscles become increasingly responsive 
to appropriate therapy (18). Consistent pelvic floor 
physical therapy, preferably with internal manual 
myofascial release, over a period of time has the 
best chance of alleviating the pain. This may need 
to be repeated, depending on patient compliance 
with posttreatment recommendations. As chronic 
pelvic pain is generally a combination of pain 
components, ongoing evaluation and therapy of all 
associated pain factors is required for the individ- 
ual to reach therapeutic potential, whatever that 
may be for each individual. Postural training with 
the elimination of poor sitting and standing pos- 
ture, while commonly overlooked, is of great im- 
portance. A comprehensive approach to managing 
the entire patient with sleep restoration, cognitive- 
behavioral therapy, treatment of anxiety disorders 
and nutritional deficiencies, and starting a thera- 
peutic exercise program can lead to ongoing im- 
provement and rehabilitation over time. 


SUMMARY 


Chronic pelvic pain is a common and serious clin- 
ical condition in women with a significant nega- 
tive effect on quality of life and a high cost to so- 
ciety. The primary goal of the clinician involved in 
the management of these women is the alleviation 
of suffering. It is generally associated with a com- 
bination of components that can be diagnosed and 
managed over time to allow the woman to live a 
normal life. Pelvic floor tension myalgia is a com- 
mon component of chronic pelvic pain, although 
the prevalence in unknown. Development of 
pelvic floor tension myalgia occurs over time due 
to a combination of initiating and perpetuating fac- 
tors. Poor posture, both sitting and standing, and 
injury to the coccyx or pelvic floor are significant 
contributors to the initiation of the dysfunction. 
The diagnosis is made with a careful history and 
physical examination. The emotional motor sys- 
tem exerts some control over pelvic floor muscle 
function and dysfunction, necessitating a psycho- 


logical evaluation. An interdisciplinary approach 
involving not only physical therapists but also gy- 
necologists, psychologists, primary care clinicians, 
gastroenterologists, as well as other clinicians is 
necessary for optimal outcomes. This is a true clin- 
ical disorder that needs to be brought into the 
mainstream of understanding in the clinical care of 
the women we treat. 
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CHAPTER 10 


Lower Urinary Tract Infection 
Mickey M. Karram and Sam Siddighi 


U.a tract infections (UTIs) in women 
produce significant health problems. They are 
among the most common infections dealt with by 
primary care physicians. Although rarely followed 
by severe sequelae, sometimes they lead to acute 
pyelonephritis and bacteremia and become a major 
cause of morbidity and time lost from work. 

The proper management of these patients, al- 
though often simple, has recently been challenged 
by several occurrences: (a) the introduction of new 
antimicrobial agents, (b) the advent of single-dose 
therapy, (c) the recognition of additional lower uri- 
nary tract pathogens such as Staphylococcus 
saprophyticus and Chlamydia trachomatis, (d) the 
realization that many women with symptomatic 
cystitis may have less than 10° organisms/mL in 
urine cultures; and (e) the understanding that cer- 
tain patients with infection-like symptoms will be 
considered to have urethral syndrome, painful 
bladder, or even interstitial cystitis because they 
have no apparent cause for their symptoms. 


PREVALENCE 


About 5 million cases of acute cystitis occur annu- 
ally in the United States, resulting in an estimated 
6 million office visits (1). The overall expenditure 
for the treatment of UTIs in women in the United 
States, excluding outpatient medication prescrip- 
tions, was approximately $2.47 billion in the year 
2000 (2). 

UTIs are much more prevalent among women 
than men (ratio of 8:1). This is probably secondary 
to an anatomically short urethra in proximity to a 
large bacterial reservoir within the introital tract 
and along the vaginal vestibule (3). The incidence 
of UTIs rises with age. At 1 year of age, there is an 
approximately 1% to 2% incidence of bacteriuria 
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in females; pathology directly correlates with 
these infections. As many as 50% of patients show 
abnormalities on intravenous pyelogram (IVP) 
that is scarring and either ipsilateral reflux or some 
obstructive disease (4,5). After 1 year of age, the 
infection rate decreases to about 1% and continues 
to decrease until puberty. The incidence of uro- 
logic pathology associated with these infections 
also continues to decrease progressively. With the 
introduction of sexual activity and pregnancy, the 
incidence starts to rise and continues to increase 
progressively with age. Between the ages of 15 
and 24 years, the prevalence of bacteriuria is about 
2% to 3% and increases to about 10% at the age of 
60 years, 20% after the age of 65 years, and 25% 
to 50% after the age of 80 years (6) (Fig. 10.1). 
Additionally, more than 50% of menopausal 
women will experience some symptoms of uro- 
genital atrophy and UTI (7). 

About 2% of all patients admitted to a hospital 
acquire a UTI during their stay, which accounts for 
500,000 hospital-acquired UTIs per year. One per- 
cent (5,000) of these infections become life-threat- 
ening. Instrumentation or catheterization of the 
urinary tract is a precipitating factor in at least 
80% of these nosocomial infections (8,9). 


DEFINITIONS 


Before discussing UTI, an understanding of gener- 
ally accepted definitions is essential because the 
commonly used terminology can, at times, be con- 
fusing. 

Cystitis indicates inflammation of the bladder, 
whether used as a histologic, bacteriologic, cys- 
toscopic, or clinical description. Most commonly, 
it produces symptoms of urinary frequency and 
dysuria. Bacterial cystitis needs to be differenti- 
ated from nonbacterial cystitis (e.g., radiation, in- 
terstitial). 
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FIGURE 10.1 @ Prevalence of bac- 
teriuria in females as a function of age. 


Urethritis refers to inflammation of the urethra 
and usually requires an adjective for modification 
(e.g., chlamydial, nonspecific). In female patients, 
symptoms of urethritis are impossible to distin- 
guish from those of cystitis. 

Trigonitis is inflammation or localized hyper- 
emia of the trigone. This term is commonly used to 
describe the normal cobblestone or granular ap- 
pearance of the trigone and floor of the vesical 
neck. The failure to recognize that this epithelium 
is part of the normal embryologic development 
and the lack of experience in cystoscopic examina- 
tions of normal women without bladder symptoms 
are probably responsible for the terms “trigonitis” 
and “granular urethral trigonitis.” 

Bacteriuria implies the presence of bacteria in 
the bladder urine and not contaminants that have 
been added to sterile bladder urine. The term in- 
cludes both renal and bladder bacteria. Lower UTI 
can be defined as bacteriuria of greater than 107 
colony-forming units per milliliter (cfu/mL) in the 
presence of symptoms, or asymptomatic bacteri- 
uria with the growth of 10° cfu/mL or more. 

Urethral syndrome is a poorly defined syn- 
drome of frequency, urgency, dysuria, suprapubic 
discomfort, and voiding difficulties in the absence 
of any organic pathology. This term needs clari- 
fication, and it should not be used to describe 
urine with bacterial counts of less than 10° 
organisms/mL, chlamydial infection of the ure- 
thra, or a hypoestrogenic urethra. When we use the 
term “urethral syndrome,” we have ruled out de- 
trusor and urethral dysfunction as well as any 
lower UTI. Thus, it is basically a “wastebasket” di- 
agnosis of lower urinary tract symptoms without 
any discernible pathology (10,11). 


PATHOGENESIS 


The pathogenesis of UTI in female patients has 
been postulated to involve three primary mecha- 
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nisms: hematogenous, lymphatic spread, or as- 
cending extension of organisms directly from the 
rectum (Fig. 10.2). Retrograde (ascending) infec- 
tion is the most widely accepted mechanism and 
appears to be important in the management of in- 
fections. Hematogenous dissemination is the prin- 
cipal route by which staphylococcal organisms 
seed the kidney. This leads to pyelonephritis and 
may be an important route for patients who do not 
have vesicoureteral reflux. 

The normal female urinary tract is remarkably 
resistant to infection. Although certain risk factors 
for developing UTIs have been identified (Table 
10.1), it remains unclear why certain women are 
more prone to infection. Individual differences at 
the molecular level (i.e., genetic differences and 
production of inhibitory substances) may account 
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FIGURE 10.2 @ Pathways of bacterial entry 
into the urinary tract. 
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Known Risk Factors for UTI 


Advanced age 

Inefficient bladder emptying 

Pelvic relaxation 

Large cystocele with high residuals 

Uterovaginal prolapse resulting in obstructive voiding 

Neurogenic bladder (e.g., diabetes, multiple sclerosis, 
spinal cord injury) 

Drugs with anticholinergic effects 

Decreased functional ability 

Dementia 

Cardiovascular accidents 

Fecal incontinence 

Neurologic deficits 

Nosocomical infections 

Indwelling catheters 

Hospitalized patients 

Physiologic changes 

Decreased vaginal glycogen and increased vaginal pH 
in women 


for the aforementioned (12). Susceptibility proba- 
bly also depends on the inoculum size, the viru- 
lence properties of the invading microorganism, 
and, most importantly, the status of the defense 
mechanisms of the host. These host mechanisms 
are found in the urine, the vagina, and throughout 
the female urinary tract. 

The Enterobacteriaceae are responsible for 
about 80% of bacteriuria in UTIs. Escherichia coli 
accounts for the majority of the community-ac- 
quired infections; other organisms are responsible 
for a disproportionate number of infections, con- 
sidering their frequency in stool flora. Klebsiella 
species cause about 12% of infections, whereas 
Enterobacter and Proteus species together account 
for another 12% of infections outside the hospital. 
Serratia marcescens and Pseudomonas aerugi- 
nosa are almost always hospital-acquired and are 
due to omission of infection control practices, usu- 
ally after urethral catheterization or manipulation. 
Although anaerobes are present in abundance in 
the feces of normal individuals, they are rarely the 
cause of UTI. The oxygen tension in the urine 
probably prevents their growth and persistence 
within the urinary tract. Staphylococcus epider- 
midis is also a cause of nosocomial UTI in 
catheterized patients and is frequently resistant to 
antibacterial agents (13-18). Other gram-positive 
organisms, including the group B (Staphylococcus 


agalactiae) and group D streptococci (Entero- 
coccus), cause 1% to 2% of UTIs. 

In summary, based on the most recent North 
American Urinary Tract Infection Collaborative 
Alliance (NAUTICA) study results, prevalence 
rates based on outpatient urinary isolates from 41 
medical centers are as follows: E. coli (57.5%), 
Klebsiella pneumoniae (12.4%), Enterococcus spp. 
(6.6%), Proteus mirabilis (5.4%), P. aeruginosa 
(2.9%), Citrobacter spp. (2.7%), Staphylococcus 
aureus (2.2%), Enterobacter cloacae (1.9%), coag- 
ulase-negative staphylococci (1.3%), S. sapro- 
phyticus (1.2%), other Klebsiella spp. (1.2%), 
Enterobacter aerogenes (1.1%), and Streptococcus 
agalactiae (1.0%) (19). 

Bacteria are not the only organisms that can in- 
fect the lower urinary tract. Yeast can be identified 
in the urine culture of some hospitalized patients at 
a concentration of above 10° yeast colonies/mL. 
The most common predisposing factors are antibi- 
otic therapy and an indwelling catheter, but dia- 
betes mellitus and immunocompromised condi- 
tions are also strong risk factors. Candida albicans 
is the predominant organism responsible for can- 
diduria in susceptible patients. Other Candida spp. 
as well as Torulopsis glabrata may lead to UTI. 
Rarely, trematodes such as Schistosoma haemato- 
bium and tapeworms such as Echinococcus granu- 
losus (hydatid cysts) may also infect the lower uri- 
nary tract, especially the bladder (20). 


HOST DEFENSE MECHANISMS 
Urine 


Urine has certain defense mechanisms against in- 
fection. The most important inhibitory factors in- 
clude a very high osmolality (i.e., high urea con- 
centration) and a high organic acid concentration 
(i.e., low pH). Both of these reduce bacterial 
growth by inhibiting phagocytosis and decreasing 
the reactivity of complement. In general, anaerobic 
bacteria and other fastidious organisms that make 
up most of the urethral flora do not multiply in 
urine. However, urine usually supports growth of 
nonfastidious bacteria (21,22). 


Vaginal, Periurethral, and Perineal 
Colonization 


There is accumulating evidence that the antibacter- 
ial defense mechanisms of the vaginal walls and 
periurethral area are important in preventing the 
progression of microorganisms from the rectum to 
the bladder. Normally, this area is colonized by 
gram-positive bacteria, lactobacillus, and diph- 
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theroids (organisms that grow very poorly in urine 
and do not cause UTIs). A number of studies have 
shown that females with recurrent cystitis first col- 
onize their vaginal introitus and periurethral area 
with enterobacteria before the onset of the symp- 
toms of cystitis and then are at risk for infection 
until this colonization reverses to a normal situa- 
tion (4,21,23). Acidity of vaginal secretions may 
contribute to vaginal resistance to coliform bacte- 
ria. In premenopausal females, the vaginal pH is 
usually near 4.0. This low acidic pH prohibits the 
growth of organisms such as E. coli but promotes 
the growth of the normally present organisms 
(e.g., lactobacillus) that will interfere with the 
growth of uropathogens (24,25). High vaginal pH 
appears to be associated with the growth of enter- 
obacteria (26). Treatment of menopausal patients 
with intravaginal estrogen leads to reappearance of 
lactobacilli, decline in vaginal pH, decrease in 
growth of uropathogens, and reduction in the inci- 
dence of UTI (27,28). 


Normal Periodic Voiding 


Periodic voiding is one of the most important 
known bladder defense mechanisms. One study 
noted the introduction of 10 million bacteria into 
normal male bladders failed to establish infection 
because the organisms were rapidly cleared by 
voiding, diluting with fresh urine, and voiding 
again (29). Voiding displaces infected urine with 
sterile urine and flushes out bacteria attached to 
desquamated uroepithelial cells. In addition, a thin 
film of urine remains in the bladder after emptying 
and any bacteria present are removed by the mu- 
cosal cell production of organic acids. 

Unfortunately, episodic voiding is not enough 
to prevent infection after sexual intercourse. In 
case-controlled studies, voiding patterns before 
and after sexual activity were not associated with 
recurrent UTIs (30). 


Prevention of Bacterial Adherence 


The ability of an organism to bind to the epithelial 
cell has been shown to correlate with its ability to 
infect the urinary tract. The ascending loop of 
Henle secretes Tamm-Horsfall protein, which is a 
uromucoid, rich in mannose. This protein may in- 
hibit bacterial adherence and trap bacteria in the 
urine, allowing them to be flushed from the uri- 
nary tract (31). Also, the presence of urinary im- 
munoglobulin and the lining of the bladder with a 
glycosaminoglycan may be important factors in 
the blocking of bacterial adherence. The reduction 


of glycosaminoglycan probably plays a role in re- 
current cystitis (32,33). 


HOST SUSCEPTIBILITY FACTORS 
Bacterial Adherence 


Adherence of microorganisms to mucosal cells is 
considered to be a prerequisite for colonization 
and infection (34). As previously mentioned, when 
these organisms enter the urethra and bladder in 
most women, they do not adhere and are easily 
washed away. In patients who are susceptible to 
UTIs, the organisms will quickly lock into the de- 
fective epithelial cells. The fecal flora is almost in- 
variably the source of the infecting organisms. E. 
coli is the major pathogen, although S. epidermidis 
and Enterococcus, Klebsiella, and Proteus species 
can sometimes be identified (Fig. 10.3). The inter- 
action of the mucosal and bacterial cells is proba- 
bly dependent on both receptors on the mucosa 
and some type of attachment mechanism used by 
the bacteria. E. coli has been shown to possess sur- 
face organelles that mediate attachment to specific 
host receptors. These structures are called pili and 
can be present in large numbers on the microbial 
cell. Two types that appear to be important in uri- 
nary infections have been identified. Type I pili 
seek mannose as a receptor and are isolated from 
individuals with cystitis. They tend to bind with a 
low affinity, and their presence is not correlated 
highly with pathogenicity. Type II pili are man- 
nose-negative or “p pili” and adhere to the P blood 
group antigens. E. coli strains possessing p fim- 
briae are more virulent and more likely to cause 
pyelonephritis than strains without them (35-37). 

Schaeffer et al (38) studied the adherence of E. 
coli to vaginal epithelial cells in control subjects 
and in women who had experienced at least three 
UTIs in the past year. They found adherence to be 
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FIGURE 10.3 @ Factors determining host risk 
and susceptibility to bacterial cystitis in normal fe- 
males with anatomically normal urinary tracts. 
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greater in the study patients than in the controls. 
The vaginal cells of those receiving a sustained 
course of antimicrobial showed less adherence 
than the vaginal cells of patients who were not tak- 
ing antibiotics. If the antibiotics were discontin- 
ued, adherence returned, and reinfection usually 
occurred (39). In another study, Schaeffer et al 
(40) noted that adherence tended to be higher dur- 
ing the early estrogen-dependent phase of the men- 
strual cycle. 

Furthermore, women at high risk for recurrent 
UTIs may be more genetically prone to recurrent 
infection. Although the mechanism is not under- 
stood, women who bear human leukocyte antigen 
A3 subtype (HLA-A3) are more likely to have had 
recurrent UTIs than those who lack this antigen 
(41). Other work also suggests that women of 
blood group B or AB who are nonsecretors of 
blood group substances are at significantly higher 
risk for developing infections than are women of 
other blood groups (42). In addition, patients with 
Lewis blood group types who are considered se- 
cretors have a lower incidence of UTIs. The Lewis 
blood groups exists at two genetic loci: Le, and 
Le». Secretors possess the Lewis “b” genetic locus 
(i.e., Leas p+) and Leg ,+), whereas nonsecretors 
are Leap). Evidence suggests that bacteria are un- 
able to adhere to the urothelial cell because of al- 
terations to the uromucoid, which inhibits binding 
(42-46). 

Thus, these genetic differences at the cellular 
level appear to influence bacterial adherence and 
make certain women more prone to UTIs. 


Sexual Intercourse 


In women, sexual intercourse appears to be a major 
determinant for bacterial entry into the bladder. 
Prospective studies have shown that many UTIs 
develop the day after sexual intercourse (47). Both 
the frequency and recency of sexual intercourse in- 
crease the risk for UTI. It has been shown that 
women who have engaged in sexual intercourse 
within the prior 48 hours have a risk for infection 
60 times greater than women who have not (47). 
Sexual intercourse with a new partner within the 
past year is also another independent risk factor. 
Infection appears to occur through inoculation 
of periurethral bacteria into the bladder during ac- 
tive intercourse. Women who have not colonized 
their vaginal and periurethral areas with coliform 
bacteria will have introduction of normal vaginal 
flora (e.g., lactobacillus, diphtheroid, or S. epider- 
midis), which will not produce infection and are 
rapidly cleared with voiding. However, in the col- 
onized women, the pathogenic organisms, such as 


E. coli, will infect the bladder. There is evidence 
that women who have recurrent UTI have shorter 
distances from the urethral meatus and posterior 
fourchette to the anus (48). Another commonly 
overlooked factor is the use of diaphragms. A 
number of studies have confirmed that diaphragm 
users are at increased risk for UTI even after sta- 
tistically controlling for sexual activity and his- 
tory of previous UTI (49,50). The mechanism is 
unknown; it is believed that it may be related to 
urethral obstruction caused by the diaphragm 
(51,52). Also, diaphragm users have reduced vagi- 
nal colonization with lactobacillus, but coliforms 
are isolated three times more often than in women 
using other contraceptive methods (50). Addition- 
ally, the spermicidal agent nonoxynol-9 is an in- 
dependent risk factor for UTIs. Spermicides re- 
duce vaginal lactobacilli, allowing growth of 
uropathogens. 


Systemic Factors 


Diabetic patients are prone to develop neurogenic 
bladder dysfunction and severe vascular disease, 
both of which can predispose to UTIs. Other ge- 
netic problems that are commonly associated with 
UTIs are gouty nephropathy, sickle cell trait, and 
cystic renal disease. 

It must be understood that the explanations 
mentioned for the pathogenesis of UTIs apply only 
to those females who have normal urinary tracts. 
Bacteria in the presence of obstructions, stones, or 
a neurogenic bladder do not need to have special 
invasive properties other than the ability to grow in 
urine. 


CLINICAL PRESENTATION 


The signs and symptoms of UTI in females can be 
diverse. It is helpful to distinguish lower UTI (cys- 
titis) from upper tract infection (pyelonephritis) to 
aid in the selection of proper antimicrobial therapy 
and to plan appropriate follow-up. 

The most common symptom of uncomplicated 
UTI is frequency of urination, present in 94% of 
patients (53). Cystitis is also manifested by lower 
urinary tract irritative symptoms such as dysuria, 
urgency, nocturia, suprapubic discomfort, low 
backache, and even flank pain. Urinary inconti- 
nence occasionally may be a symptom of UTI. 
This may be due to the urethral sphincter relax- 
ation mediated by E. coli endotoxin (54). 
Uncommonly, one can have gross hematuria. 
Systemic symptoms such as fever and chills are 
usually absent in lower UTIs. One should be aware 
that the elderly may have more subtle symptoms 
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such as malaise, mild abdominal pain, nocturia, 
and urinary incontinence instead of the classic 
symptoms discussed above. 

Upper tract infections involving the renal 
pelvis, calyces, and parenchyma commonly pres- 
ent with fever, chills, malaise, and occasionally 
(especially in elderly patients) nausea and vomit- 
ing. Costovertebral angle tenderness and flank 
pain are usually present. However, it should be 
noted that because of referred pain pathways, 
lower UTIs may also be accompanied by flank 
pain and costovertebral angle tenderness. There is 
colicky pain if acute pyelonephritis is complicated 
by either a renal calculus or a sloughed renal 
papilla secondary to diabetic or analgesic nephro- 
pathy. More detailed discussion of upper UTI is 
beyond the scope of this chapter. 


DIAGNOSIS OF BACTERIURIA 


Before performing tests to document the presence 
or absence of pathogenic bacteria in the urine, the 
method of urinary collection must be considered. 
Considerable care must be taken in the collection 
of urine from ambulatory females. Kass (55,56) 
published results demonstrating that one whole 
voided urine specimen with a colony count of 
greater than 10° cfu/mL has only an 80% chance 
of representing true infection. Three specimens in- 
creased the odds to 95% (55,56). Even when intel- 
ligent, educated patients are given clear, detailed 
instructions for collection of urine, errors can 
occur. Certain patients, because of physical dis- 
ability or obesity, are simply unable to obtain a 
clean voided specimen without assistance. When 
necessary to avoid these limitations, specimens 
can be obtained by urethral catheterization. 
Additionally, the patient can lie in the lithotomy 
position on an examining table and void after the 
perineum is cleaned with soap and water while the 
nurse collects a midstream specimen. Sometimes, 
bladder urine may need to be aspirated suprapubi- 
cally (57). Although urethral catheterization is the 
most time-honored method, it should be kept in 
mind that catheterization is not without risks. 
Reports have noted that catheter-induced infection 
rates range from 1% in young, healthy females to 
as high as 20% in hospitalized females (58,59). 


Urine Microscopy 


Microscopic analysis of urine is an easy and valu- 
able method of evaluating women with symptoms 
of UTI. A thorough microscopic examination of an 
uncentrifuged sample of urine showing minimal 
epithelial cells (thus not contaminated), bacteria 


moving in the field, and 2 to 6 leukocytes per high- 
power field correlates with above 10° cfu/mL on 
culture. If infection with greater than 10* cfu/mL is 
present, the finding of one or more bacteria on a 
Gram-stained specimen of urine correlates highly 
with the presence of UTI, having a sensitivity of 
80% and a specificity of 90% with a positive pre- 
dictive value of about 85% (60). Gram stain of the 
urine is useful in detecting abundant bacteriuria 
but is of little help in infection with colony counts 
of less than 10* cfu/mL. 

Fresh, unspun urine should also be quantita- 
tively assessed with a hemocytometer for the num- 
ber of white blood cells. The hemocytometer is po- 
sitioned on the microscope stage. The number of 
leukocytes is counted in each of nine large squares, 
divided by 9 and multiplied by 10 to yield the num- 
ber of white blood cells per milliliter. Pyuria is de- 
fined as greater than 10 leukocytes/mL. Pyuria is 
present in nearly all women with acute UTI. 
Studies note the presence of pyuria to be 80% to 
95% sensitive (even when bacteria counts are less 
than 10*) and 50% to 75% specific for the presence 
of UTI. However, a study of pregnant patients pre- 
senting acutely to a labor ward showed that only 
17% of patients with significant pyuria had a sig- 
nificant urine culture (61). It is also of value to as- 
certain whether red blood cells are present or to 
perform a urine dipstick for blood. Microscopic 
hematuria can be found in about 50% of women 
with acute UTI and is rarely present in patients who 
have dysuria from other causes (62,63). 


Office Urine Kits 


If expertise for office microscopy is not available 
or feasible, it is reasonable to substitute a rapid di- 
agnostic test for bacteriuria, pyuria, and hematuria, 
although in general these lead to less accurate re- 
sults than microscopy. 

The most common rapid detection test is the ni- 
trite test. Certain bacteria such as Proteus species 
and occasionally E. coli have the enzyme nitrate 
reductase, which converts dietary nitrates into ni- 
trite; this, in turn, causes the amine-impregnated 
dipstick to turn pink within 60 seconds of reaction. 
Numerous commercial urine dip tests are avail- 
able, and one should check the sensitivity and 
specificity of the particular test kit used. 
Generally, a positive nitrite test is highly specific 
(92% to 100%) for UTI and deserves treatment. 
However, the test is not sensitive and is not a good 
screening tool (i.e., only 25% of patients with UTI 
test positive for nitrites). Lack of dietary nitrate, 
organisms that lack nitrate reductase, and diuretics 
can lead to false-negative results. 
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The nitrite test is often integrated with a test for 
leukocyte esterase (LE), which is an enzyme found 
in primary neutrophil granules. When LE reacts 
with reagents impregnated in the dipstick, a blue 
color is produced within | to 2 minutes, indicating 
a positive test. The LE test has a specificity of 94% 
to 98% (64). However, the sensitivity of the LE 
test is directly related to the bacterial load. Wu et 
al (65) showed a sensitivity of only 22% in infec- 
tions with 10* to 10° cfu/mL versus 60% for those 
with greater than 10° cfu/mL. In other words, low- 
level pyuria (5 to 20 white blood cells per high- 
power field microscopy) may be associated with a 
false-negative LE test. These tests are also best 
performed on concentrated first-morning voided 
specimens. It has been suggested that false-nega- 
tive results are more likely if the test is used as a 
sampling technique at other times during the day 
(66). Furthermore, certain dyes such as bilirubin, 
methylene blue, or phenazopyridine may interfere 
with interpretation of the test. 

Other rapid detection tests, such as filter meth- 
ods (e.g., Back-T-Screen, Marion Laboratories, 
Inc., Kansas City, MO), concentrate a specific 
quantity of urinary sediment on a filter of con- 
trolled pore size. One milliliter of urine is mixed 
with 3 mL of a diluent containing glacial acetic 
acid and other ingredients that dissolve crystals 
and increase adherence of bacteria and leuko- 
cytes. The diluted mixture is then passed through 
the filter and rinsed with a diluent. A safranin dye 
is then used to stain the bacteria and leukocytes, 
and a decolorizer is added to remove excess dye. 
Resulting colors are compared with a reference to 
quantitate the presence of bacteria and leukocytes. 
The sensitivity of these tests for urine infected 
with 10* to 10° cfu/mL is 34% to 65%. As the 
number of organisms increases to greater than 
10°, the sensitivity also increases to 79% to 85%. 
The specificity of this test at lower bacterial 
counts is about 75% (65,67). The main advantage 
of these tests is a more reliable detection of 
smaller numbers of bacteria at the expense of 
lower specificity (68). The test is believed by 
some to be a good screening method because it 
detects both bacteria and pyuria. 

A symptomatic patient should be treated with 
antibiotics even if an office urinary kit is negative 
for both nitrites and leukocytes. Empiric antibiotic 
use is guided by symptoms because treatment 
leads to faster resolution of lower urinary tract 
symptoms and will reduce the median duration of 
constitutional symptoms (fever and shivers) by 4 
days (69). Additionally, treatment can reduce time 
of restricted activity and leave from work. 


Urine Culture 


In the patient who has clinical signs of acute lower 
UTI and is noted to have pyuria, bacteriuria, or 
hematuria on one of the previously mentioned of- 
fice tests, it is reasonable to initiate antibiotic ther- 
apy without obtaining a urine culture. However, if 
one of the screening techniques is deemed inap- 
propriate or inconclusive, if the patient has recur- 
rent infection that has not been subjectively re- 
lieved with previous antibiotics, or if signs and 
symptoms are consistent with upper UTI, a bacte- 
rial culture and sensitivity should be performed. 

The traditional approach to the interpretation 
of a urinary culture has been that there must be 
growth of at least 10° cfu/mL to consider it posi- 
tive. This criterion is based on studies demon- 
strating that the finding of at least 10° cfu/mL on 
two consecutive urine cultures distinguishes 
women with asymptomatic bacteriuria or 
pyelonephritis from those with contaminated 
specimens (55,56,60). 

The use of this cutoff, however, has two limita- 
tions for the clinician who treats these patients. 
First, 20% to 24% of women with symptomatic 
urinary infections present with less than 10° bacte- 
ria/mL of urine (57,70—72). This is probably sec- 
ondary to a slow doubling time of bacteria in urine 
combined with frequent bladder emptying from 
persistent irritation. Stamm et al (73) proposed that 
the best diagnostic criterion for culture detection in 
young symptomatic women is 10° cfu/mL, not 10° 
cfu/mL. 

The second limitation of the 10° cutoff is one 
of overdiagnosis. In the original studies by Kass 
(55,56,74), a single culture of at least 10° cfu/mL 
had a 20% chance of representing contamination. 
Because patients who are susceptible to infection 
often carry large numbers of pathogenic bacteria 
on the perineum, contamination of an otherwise 
sterile urine can occur. For this reason, care in the 
collection of the urine specimen must again be 
emphasized. Most health care workers do not 
spend much time and effort to explain adequately 
how a patient should collect a midstream urine 
clean-catch specimen. However, one study 
showed contamination rates to be similar among 
patients whose urine samples were collected with 
traditional instructions (midstream urine sample, 
perineal cleansing, and spreading of the labia) 
compared with urine samples of patients told to 
urinate into a clean container without cleansing 
(75). 

Although methods of obtaining cultures in the 
office are available, most clinicians use commer- 
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cial laboratories. One should be familiar with the 
individual laboratory policy of reporting culture 
results. Some laboratories report any culture of 
less than 10° cfu/mL as negative and often report 
only the predominant organism in mixed cultures. 

Sensitivity testing is also usually obtained 
using a commercial laboratory, even though office 
tests have been described. The disadvantages of 
sensitivity testing include the time involved, which 
is typically 24 to 48 hours; the absence of control 
of processing by the referring physician; and the 
relatively high cost. 


Cystoscopy 


Cystitis may appear as diffuse inflammation (non- 
raised, red areas distributed throughout) on cys- 
toscopy. Occasionally, one may note one or multi- 
ple small clear cysts throughout the bladder from a 
resolved UTI. This is termed “cystitis cystica.” 

Cystoscopy is not routinely indicated for the 
evaluation of lower UTI, and routine endoscopic 
evaluation in females with UTI is a controversial 
issue. Fowler and Pulaski (76) reported on 74 cys- 
toscopies performed in women with two or more 
previous infections and noted the only abnormality 
that altered treatment was the presence of a ure- 
thral diverticulum in three cases. Engel et al (77) 
reviewed 153 women who had undergone cys- 
toscopy for UTI. Although abnormalities were 
noted in 62% of the cases, 84% of these abnormal- 
ities were inflammatory in nature and presumably 
secondary to prior infection. Only one abnormal- 
ity, a colovesical fistula, had an effect on treatment 
(77). 

Cystoscopy under local anesthesia has basically 
no risk and occasionally reveals findings useful in 
subsequent patient management. Therefore, it 
should be considered in patients with recurrent or 
persistent UTI or asymptomatic hematuria. 


Radiologic Studies 


Although it has long been believed that UTI con- 
stitutes one of the important indications for urog- 
raphy, the use of routine [VPs in women with 
otherwise uncomplicated infection has been chal- 
lenged. The minimal (1% to 2%) yield of the IVP 
makes it an inefficient and expensive method of 
identifying underlying disease (76-81). The cost 
of detecting a single significant and treatable uro- 
logic disorder has been estimated at $9,000 (81). 
However, the IVP is a valuable diagnostic test 
when properly indicated. The indications for ob- 
taining an IVP for UTI are (a) a history of previ- 


ous upper UTI; (b) a history of childhood UTIs; (c) 
a history of recurrent infections caused by the 
same organism, particularly if the organism is 
urea-splitting, such as Proteus mirabilis, because 
this is frequently associated with infected stones 
(Fig. 10.4); (d) all cases of infection associated 
with painless hematuria; (e) women with a history 
of stones or obstruction; and (f) patients with bac- 
terial evidence of rapid recurrence, suggesting 
bacterial persistence or the presence of an en- 
terovesical fistula. 

A dynamic computed tomography scan (helical 
CT scan) with thin slices can provide similar or 
better information than an IVP without the need 
for dye. Consequently, CT scans also provide in- 
formation about other structures in the abdomen. 

A voiding cystourethrogram, double-balloon 
catheter study, or magnetic resonance imaging 
(MRI) study should be performed if a urethral di- 
verticulum is thought to be contributing to recur- 
rent infections. Signs and symptoms of urethral di- 
verticulum include leakage of urine and the 
finding of pus or pain on palpation and massage of 
the urethra. 


Urodynamic Studies 


Urodynamic studies involving a range of proce- 
dures from a simple cystometrogram and flow 
studies to complicated videourodynamic studies 
are sometimes useful to demonstrate abnormal 
contraction and emptying of the bladder. A vicious 
cycle of repeated lower UTIs can lead to an ob- 
structed voiding pattern, with high residuals result- 
ing from spasm of the external striated urethral 
sphincter secondary to infection or to the pain of 
the acute cystitis (82). These tests can prove help- 
ful in patients with recurrent UTI who have neuro- 
logic disease or a history of pelvic or spinal sur- 


gery. 


DIFFERENTIAL DIAGNOSIS 


In women whose history or laboratory findings are 
not consistent with UTI, other causes of their 
lower urinary tract symptoms must be considered. 

Vaginitis is a major cause of lower urinary tract 
symptoms, with Trichomonas and Candida species 
being the most commonly implicated organisms. 
“Nonspecific urethritis” is a term that has been 
used by some to describe patients with dysuria sec- 
ondary to what is believed to be an inflamed ure- 
thra. Several organisms have been proposed as po- 
tential pathogens in such cases. These have 
included C. trachomatis, lactobacilli, S. sapro- 
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FIGURE 10.4 @ Flat plate and intravenous pyelogram of a young female who presented with persist- 
ent UTI secondary to Klebsiella pneumoniae. (A) Large intravesical bladder calculi. (B) Bilateral hy- 


dronephrosis and hydroureter. 


phyticus, and corynebacteria as well as other fastid- 
ious organisms, such as Ureaplasma urealyticum, 
and Mycoplasma hominis. However, data to sub- 
stantiate correlation between clinical symptoms 
and the presence of these organisms are lacking 
(83,84). Trauma related to intercourse or other ac- 
tivities may also produce symptoms of UTI. 
Unfortunately, many of these patients are unneces- 
sarily treated with repetitive courses of antibiotics. 
Dysuria is also a common presenting symptom in 
sexually transmitted diseases, particularly C. tra- 
chomatis and, less commonly, herpes simplex virus 
or Neisseria gonorrhoeae. 

Some patients can distinguish internal from ex- 
ternal dysuria. Discomfort that is centered inside 
the body is more commonly associated with UTI 
or urethritis due to C. trachomatis; pain that starts 
when the urine flows across the perineum is more 
commonly associated with vaginitis or herpetic in- 
fection. Frequency, urgency, and voiding small 
amounts of urine are common in UTI and in sexu- 
ally transmitted diseases and rare in vaginitis. 
Virtually all women with acute symptomatic UTI 
have pyuria, and about half have microscopic 
hematuria. Pyuria can also exist in patients with 


urethritis secondary to sexually transmitted dis- 
eases. It is not present in vaginitis. Hematuria is 
not a feature of either sexually transmitted diseases 
or vaginitis; therefore, its presence is a strong clue 
toward the diagnosis of cystitis. Postmenopausal 
women may have dysuria secondary to desiccation 
of the urethra and the vaginal mucosa caused by 
estrogen deficiency (85). 

A group of women exists who are not estrogen- 
deficient and who complain of persistent lower 
urinary tract symptoms despite negative urine, 
vaginal, and urethral cultures. The term “urethral 
syndrome” (83-86) has been introduced to de- 
scribe these patients, and a full discussion of this 
condition is presented elsewhere. 

A suggested approach to the evaluation and 
management of women with dysuria is shown in 
Figure 10.5. 


MANAGEMENT OF LOWER URINARY 
TRACT INFECTION 


General measures, such as rest and hydration, 
should always be emphasized in women with UTI. 
Hydration dilutes bacterial counts and may destroy 
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FIGURE 10.5 @® Algorithm for diagnosis and management of females presenting with acute dysuria. 


cell wall—deficient bacterial strains. Acidification 
of the urine is helpful only in recurrent infections 
and in patients taking methenamine compounds, 
which demonstrate maximal antibacterial activity 
at a pH of 5.5 or less. It has also been noted that 
the ingestion of undiluted cranberry juice or ex- 
tract may be protective against the development of 
cystitis by inhibiting bacterial adherence (87). 
Typically, a patient waits almost 5 days before 
seeking medical attention for uncomplicated UTI 
(88). After taking an oral antibiotic, the vast ma- 
jority of patients get relief from their symptoms 
within 24 hours (89). Nevertheless, urinary anal- 


gesic agents such as phenazopyridine hydrochlo- 
ride (Pyridium) can help relieve symptoms sooner. 
If prescribed, they should be used for a short pe- 
riod of time along with a specific antibacterial 
agent. Daily, long-term use of Pyridium may lead 
to lemon-yellow nails, icterus, unconjugated 
bilirubinemia, methemoglobinemia, and renal fail- 
ure. Also, one should avoid use of Pyridium if a 
patient has sulfa allergy (90). Other urinary tract 
analgesic agents are also available; Urised (a.k.a. 
Urisept) is a cocktail containing pheny] salicylate, 
sodium phosphate, hyoscyamine, methenamine, 
and methylene blue. This agent may turn urine and 
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contact lenses blue and should be avoided with 
sulfa-containing medications. 

With regard to the therapeutic management of 
this condition, certain factors should be kept in 
mind. The ideal antibiotic should have a higher 
concentration in the bladder in comparison to other 
tissues in the body, such as the bowel and vagina. 
A drug can alter bacteria in the bowel either di- 
rectly by passing through the gastrointestinal tract 
without being absorbed or by having a high serum 
level. It is also important that a drug maintain a 
low serum level to avoid disrupting the flora in the 
vagina. If an antibiotic appropriately matched to 
bacterial sensitivity causes a yeast vaginitis, the 
subsequent therapy for the vaginitis will increase 
patient morbidity and raise the cost of therapy. In 
addition, the vaginitis created by the antibiotic 
could lead to a vaginitis—cystitis cycle that may be 
difficult to treat. 

These therapeutic goals should be kept in mind 
when treating these infections because there are 
many misconceptions about commonly prescribed 
antibiotics. For example, ampicillin and tetracy- 
cline are both frequently prescribed for simple cys- 
titis, despite the fact that they have an incidence of 
yeast vaginitis that may approach 25% and 80%, 
respectively, because both drugs are excreted in 
the fecal stream unchanged and have a stool con- 
centration three times the urine concentration 
(91-94). Nitrofurantoin, on the other hand, has ex- 
cellent activity against E. coli and has no signifi- 
cant serum level. It has a 19-minute serum half-life 
and is metabolized in every tissue in the body, re- 
sulting in no significant changes in fecal or vaginal 
flora, which is why no increase in bacterial resist- 
ance to nitrofurantoin is seen after 30 years of use 
in the United States (94-99). 

The most common sulfonamide preparation 
used in the management of UTI is the combination 
of trimethoprim and sulfamethoxazole (TMP- 
SMX, Bactrim, Septra). These agents have been 
shown to have a moderate effect on bowel and 
vaginal wall flora (100,101). Furthermore, TMP- 
SMX has become very popular in the management 
of UTIs because of its broad range of activity 
against uropathogens, low incidence of adverse ef- 
fects, and twice-daily dosage. It should be noted 
that in a recent study, up to 39% of E. coli were re- 
sistant to TMP-SMX in a cohort of women with 
community-acquired UTI in states such as 
Michigan and California (102). 

A group of synthetic quinoline derivatives, 
which are related chemically to nalidixic acid, has 
recently been introduced as antibacterial agents for 
UTI. Derivatives include norfloxacin, ciproflo- 
xacin, lomefloxacin, amifloxacin, fleroxacin, 


enoxacin, ofloxacin, levofloxacin, and prulifloxacin 
(103). These agents are more active than nalidixic 
acid against gram-negative urinary tract pathogens 
(e.g., E. coli). In addition, they have an expanded 
antibacterial spectrum that includes P. aeruginosa 
and gram-positive bacteria (e.g., staphylococci, en- 
terococci). All of these agents are administered 
orally, and parenteral formulations are available for 
some (e.g., ciprofloxacin and levofloxacin). An ex- 
tended-release formulation of ciprofloxacin is avail- 
able and is better tolerated than the immediate- 
release version (104). The cost of fluoroquinolones 
limits their routine use. These agents are also not 
appropriate for pregnant women, nursing mothers, 
and adolescents under the age of 18 as they interfere 
with bone and cartilage development and may im- 
pair growth (105). 

Because they have no advantage over more 
standard agents (e.g., nitrofurantoin, TMP-SMX) 
for uncomplicated infections, newer-generation 
quinolones should be reserved for use in patients 
with resistant infections or as an alternative to par- 
enteral antibiotics in certain complicated infec- 
tions and cases of pyelonephritis (106-112). 
Unfortunately, their attractiveness has lead to 
widespread use, making ciprofloxacin the fourth 
most commonly prescribed antibiotic in the United 
States. This overuse has been accompanied by an 
increase in bacterial resistance; already, strains of 
E. coli are resistant to ciprofloxacin (113). 

Based on the most recent NAUTICA study re- 
sults, resistance rates of outpatient urinary isolates 
to commonly utilized antibiotics are as follows: 
ampicillin (45.9%), TMP-SMX (20.4%), nitrofu- 
rantoin (14.3%), ciprofloxacin (9.7%), and lev- 
ofloxacin (8.1%) (19). One should appreciate the 
fact that antibiotic resistance patterns differ not 
only between countries, but also between different 
regions of a country and different hospitals within 
the same city (114,115). 

Listed in Tables 10.2 and 10.3 are the dosage, 
toxicity, and spectrum of antimicrobial activity of 
some of the commonly prescribed oral antibiotics. 


Asymptomatic Bacteriuria (in Patients 
Without Catheters) 


By definition, asymptomatic bacteriuria is the re- 
covery of at least 10° cfu/mL of a single bacterial 
species in at least two consecutive clean-voided 
urine specimens in the absence of clinical symp- 
toms (55). Little is known about the natural history 
of untreated bacteriuria in women because most are 
treated once the diagnosis is made. Two studies 
have, however, compared antibiotic treatment with 
placebo in women with asymptomatic bacteriuria. 
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Spectrum of Antimicrobial Activity Against Common Lower Urinary Tract 


Pathogens 

TMP- Nitrofur- Ampi- Tetra- Cepha- Carbeni- Genta- Nor- Levo- Cipro- 
Organism SMX antoin cillin cycline lexin cillin micin floxacin floxacin floxacin 
Escherichia coli f +4 H + H+ 
Pseudomonas sp. -- -- -- -- -- 
Klebsiella sp. ++ a -- Ë ++ -- ++ 
Proteus sp. ++ -- ++ -- H H H+ H H 
Enterobacter sp. ++ -- -- -- -- ++ 
Enterococcus sp. -- + ++ ++ + -- -- ++ + + 
Staphylococcus sp. -- + f H f f f i H+ 
Serratia marcescens + -- -- -- -- -- ++ ++ 


++, excellent; +,good; +, occasionally effective; --, resistant. 


They noted that 60% to 80% of these patients spon- 
taneously clear their infection whether they are 
treated or receive placebo (116,117). Although the 
long-term effects of asymptomatic bacteriuria are 
not completely known, there appears to be no asso- 
ciation with renal scarring, hypertension, or pro- 
gressive renal azotemia. 

Screening for asymptomatic bacteriuria has lit- 
tle apparent value in adults, with two exceptions: 
before urologic surgery and during pregnancy. 
Postoperative complications, including bac- 
teremia, are reduced by recognizing and treating 
asymptomatic bacteriuria before urologic surgery 
(118). All pregnant women should be screened for 
bacteriuria in the first trimester and should be 
treated if bacteriuria is present to reduce their 
markedly increased risk for acute pyelonephritis 
and the accompanying risks for prematurity and 
low birthweight in their infants (119,120). 

To date, there is no definite advantage to treat- 
ing asymptomatic bacteriuria in nonpregnant fe- 
male patients. There are, however, recent studies 
that have shown a significant association between 
asymptomatic UTI and overall mortality (121,122). 
Whether this mortality is a false-positive result or 
whether the bacteriuria is serving as a marker for a 
chronic disease that was the actual cause of death 
needs to be confirmed by further studies. 


First Infections or Infrequent 
Reinfections 


Many treatment regimens have been reported for 
initial therapy of simple cystitis, ranging from one 


dose to 2 or more weeks of medication. The longer 
treatment regimens were instituted in an attempt to 
prevent relapse, which occurs in about 20% of pa- 
tients treated for cystitis. Almost all of these re- 
lapses are attributable to the colonization of the 
vaginal walls and urethra with gram-negative bac- 
teria that have continued to grow on the perineum 
or reappeared when the drug was stopped. It does 
not indicate that the prescribed drug has failed to 
eradicate the bacteriuria. 

There are numerous studies in the literature 
evaluating single-dose therapy in the management 
of acute uncomplicated cystitis (123—132). When 
single-dose therapy was compared with 10 days of 
TMP-SMX, there was a significantly higher treat- 
ment failure rate with single-dose therapy (132). 
Further concern has been raised that single-dose 
regimens are less likely to be effective in treatment 
of infections when an unrecognized complicating 
factor is present, such as pregnancy, diabetes, or 
an anatomic or functional abnormality of the uri- 
nary tract. Single-dose therapy has also been noted 
to be suboptimal in the treatment of occult upper 
UTI (133). 

A plethora of studies has been conducted in re- 
cent years to define the optimal antimicrobial agent 
and length of treatment for uncomplicated cystitis in 
women. With most antimicrobial agents, 3-day reg- 
imens appear optimal, with efficacy comparable 
with 7-day regimens but with fewer side effects and 
lower cost. Nitrofurantoin, cefadroxil, amoxicillin, 
and TMP-SMX have been shown to be effective in 
3-day regimens, either in open trials or in compara- 
tive trials with longer regimens. A recent prospec- 
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tive randomized trial compared these four antimi- 
crobial agents in a 3-day regimen in young women 
with acute cystitis (134). The findings demonstrated 
that a 3-day regimen of twice-daily TMP-SMX was 
more effective than 3 days of nitrofurantoin, ce- 
fadroxil, or amoxicillin. Moreover, TMP-SMX was 
the least expensive of the four regimens, mainly be- 
cause, compared with the other regimens, patients 
were less likely to have to return for evaluation of 
persistent or recurrent UTI or for yeast vaginitis 
(134). We, therefore, favor the use of TMP-SMX as 
our first-line agent for empiric treatment of acute 
uncomplicated cystitis in women. 

Alternate regimens that can be used in women 
who have a history of intolerance to TMP-SMX 
are nitrofurantoin, 100 mg four times daily, or 
TMP, 100 mg twice daily. We try to avoid the use 
of amoxicillin or first-generation cephalosporins 
because we have experienced a relatively high fail- 
ure rate with these agents in our clinic. Single-dose 
therapy or a short course of therapy should be con- 
sidered only in patients who are at very low risk 
for treatment failures. Thus, patients who have (a) 
systemic diseases, such as diabetes mellitus; (b) a 
history of acute pyelonephritis; (c) a history of a 
treatment failure in the past 6 months; (d) a history 
of childhood UTIs; or (e) known structural abnor- 
malities of the urinary tract should be given a 
longer 7- to 10-day course of therapy. 

For patients with acute simple cystitis who 
have complete resolution of their symptoms, it is 
not necessary to perform any routine posttreatment 
urinary assessment. However, in those patients 
whose urinary symptoms persist beyond the 3 days 
of therapy, a urine culture and sensitivity should 
be obtained. Persistence of symptoms should sug- 
gest the possibility that either the initial diagnosis 
of UTI was in error or that the patient’s infection 
is secondary to a resistant organism that was pres- 
ent from the onset of therapy or has developed dur- 
ing initial therapy. In cases of resistance, a 7- to 
10-day course of a sensitive antibiotic should then 
be prescribed. 

A recent study evaluated the use of phone triage 
of patients with symptoms of acute uncomplicated 
UTI. Eligible patients were offered antibiotics 
without an office visit, urinalysis, or urine culture. 
There were no significant increases in potential ad- 
verse outcomes, namely subsequent visits for cysti- 
tis, sexually transmitted diseases, or pyelonephritis, 
during the 60 days after diagnosis (135). 


Recurrent Infections 


About 75% of all women who experience a UTI 
subsequently experience less than one infection 


per year (136). However, the other 25% of women 
develop reinfections at a rate of almost three infec- 
tions per year. These women compose 50% of all 
women presenting with acute UTIs (136-139). 
Once the urine has been sterilized by appropri- 
ate antimicrobial therapy, the pattern of culture- 
documented reinfection or recurrence is very help- 
ful in the subsequent management of these patients 
(Fig. 10.6). It can also be used to classify patients 
with different infectious etiologies to identify 
those who may be at increased risk or require fur- 
ther urologic evaluation. The most common type 
of recurrence is reinfection by bacteria different 
from the initially infecting strain. Even though the 
infections may be caused by the same species 
(e.g., E. coli), the organisms can usually be differ- 
entiated on the basis of colonial morphology and 
antimicrobial sensitivities. These infections are al- 
most invariably due to a recurrent ascending infec- 
tion from the vaginal introital area. It has been 
shown that the same strain can exist in the introital 
area for many months and cause multiple reinfec- 
tions. Sexual intercourse and occult urinary tract 
abnormalities may also facilitate reinfection and 
must always be considered in these patients. 
Relapsing infection from an upper urinary tract 
source of an infected stone should be suspected if 
the same organism is repeatedly isolated 7 to 10 
days after treatment with an antimicrobial agent to 
which the organism is sensitive. In many of these 
patients, one cannot obtain sterile urine, and thus 
these cases are termed bacterial persistence (causes 


Reinfection 


Relapse 


Persistence 


J Positive urine culture (same strain) 
] Positive urine culture (different strain) 
O Negative urine culture 


FIGURE 10.6 ® Natural history of UTI. 
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are listed in Table 10.4). Endoscopic and radi- 
ographic evaluations must be selectively performed 
in cases of relapse or persistence of infection. 

The goal of the management of reinfected urine 
is to achieve sterile urine; this is the basis for sub- 
sequent successful use of antimicrobial agents. To 
eradicate UTIs successfully, antimicrobial agents 
should be administered in sufficient doses to ex- 
ceed, by a wide margin, the minimal concentration 
required to inhibit growth. Lower dosages lead to 
the selection of resistant organisms from the orig- 
inal population in about 10% of the cases, compli- 
cating the treatment of these already difficult 
patients. 

Recurrent cystitis should be documented by 
culture at least once and then managed by one of 
three strategies: continuous prophylaxis, postcoital 
prophylaxis, or therapy initiated by the patient 
(self-start therapy). Continuous prophylaxis has 
been shown to be highly cost-effective and is rec- 
ommended as the initial form of therapy in women 
who have frequent reinfections (140,141). Its suc- 
cess depends on using the minimal dosage of an 
antimicrobial agent that has minimal or no adverse 
effect on the fecal flora. Once the urine has been 
completely sterilized by a full-dose course of ther- 
apy, nightly therapy is begun with one of many 
different drugs (Table 10.5). Nitrofurantoin (140), 
100 mg, or cephalexin (141), 250 mg, is effective 
therapy. These drugs do not cause resistance in the 
fecal flora; however, vaginal colonization with 
sensitive bacteria does continue. Their efficacy de- 
pends on nightly bactericidal activity in the blad- 
der urine against sensitive reinfecting organisms. 
The efficacy of cephalexin is dependent on use of 
a minimal dosage. If it is given four times a day in 


Correctable Urinary Tract 
Abnormalities Causing Persistent 
Bacteriuria 


Urethral diverticulum 

Infected stone 

Significant anterior vaginal wall relaxation 
Papillary necrosis 

Foreign body 

Duplicated or ectopic ureter 

Atrophic pyelonephritis (unilateral) 
Medullary sponge kidney 


Oral Antimicrobial Agents Useful for 
Prophylactic Prevention of Recurrent 
UTIs 


Nitrofurantatoin 100 mg 

Cephalexin 250 mg 

TMP-SMX 1 tablet (each regular tablet contains 80 
mg trimethoprim and 400 mg sulfamethoxazole) 

Cinoxacin 250 to 500 mg 


full dosages, it gives rise to resistant strains. When 
it is given in a dose of 250 mg nightly, it does not. 
TMP-SMX (142) is active not only because of 
bactericidal activity against urinary bacteria but 
also because TMP diffuses into the vaginal fluid at 
a concentration bactericidal to most urinary 
pathogens in the vagina (143). Low-dose TMP- 
SMX or TMP alone causes resistance in about 
10% of rectal cultures (142). Most of these pa- 
tients continue to maintain sterile urine while re- 
ceiving prophylactic therapy, although break- 
through infections may infrequently occur and 
should be treated with full-dose sensitive antimi- 
crobial therapy. We empirically continue the pro- 
phylactic therapy for about 6 months and, at that 
time, follow the patient off therapy with frequent 
cultures. About 30% of women have a sponta- 
neous remission for at least the following 6 months 
(139). Unfortunately, a remission does not neces- 
sarily reflect a complete cure. If reinfection occurs, 
it must be managed by reinstitution of low-dose 
nightly prophylaxis. 

Self-start intermittent therapy can be an alterna- 
tive to continuous prophylactic therapy in patients 
with recurrent UTIs. When this regimen is used, 
the patient is given a dip-slide device and in- 
structed to perform a urine culture when she has 
symptoms consistent with a recurrent UTI. She 
then empirically starts a 3-day course of full-dose 
antimicrobial therapy, usually with one of the pre- 
viously mentioned antibiotics. Full-dose nitrofu- 
rantoin, cinoxacin, or norfloxacin is usually suc- 
cessful. Norfloxacin appears to be an ideal drug 
for self-start therapy. It has a broader spectrum of 
activity than any other oral agent and is compara- 
ble with or better than most available parenteral 
antimicrobial agents. In addition, it has activity 
against multiple-resistance bacteria, and bacteria 


CHAPTER 10 e@ Lower Urinary Tract Infection 163 


exposed to this agent have a low rate of sponta- 
neous mutation to resistant organisms. In a multi- 
center comparative study of more than 350 pa- 
tients with UTI, the percentage of strains 
susceptible to norfloxacin was 99%. This was sig- 
nificantly greater than the percentage of strains 
susceptible to TMP-SMX, which was about 90%. 
Also, the percentage of bacteriologic cures was 
significantly higher with the norfloxacin (than 
TMP-SMX), and side effects were minimal (144). 
Self-start therapy has proved to be safe, effective, 
reliable, and economical in women with recurrent 
UTIs (145,146). 

If a patient’s history suggests that reinfections 
are preceded by intercourse, she may take a single 
antimicrobial tablet before or after intercourse 
(147). Vosti (148) first demonstrated that nitrofu- 
rantoin given after coitus prevented recurrent UTI. 
More recently, Pfau et al (149) showed that TMP- 
SMX, nalidixic acid, nitrofurantoin, and sulfon- 
amide were all effective in preventing recurrent 
UTIs when given to young sexually active women 
whose infections occurred postcoitally. In a recent 
study, 135 sexually active premenopausal women 
with recurrent UTIs were randomly assigned to re- 
ceive daily prophylaxis of ciprofloxacin, 125 mg, 
or a single dose of 125 mg after intercourse. 
Results for the two groups were similar, with the 
postintercourse group consuming only one-third 
the amount of drug (150). If feasible, a woman 
who has recurrent UTIs and uses a diaphragm as 
her mode of contraception should consider another 
method. If she is unable or unwilling to change to 
another method, she should be closely questioned 
about symptoms of urinary obstruction occurring 
with the diaphragm in place. If such symptoms 
occur, it should be ascertained if the fit of the di- 
aphragm is too large. Women in this category of 
intercourse-related infection should also be ad- 
vised to void as promptly as possible after inter- 
course. 

Postmenopausal women may also have fre- 
quent reinfections. These infections are sometimes 
attributable to residual urine after voiding, which 
is often associated with pelvic organ prolapse. In 
addition, the lack of estrogen causes marked 
changes in the vaginal microflora, including loss 
of bacilli and increased colonization by E. coli 
(151). Antimicrobial prophylaxis or topically ap- 
plied estrogen cream can be used as an alternative 
preventive measure in such women. It has been 
shown that in addition to antibiotic prophylaxis, 
postmenopausal women with recurrent UTIs using 
an estradiol-releasing silicone vaginal ring had 
significantly fewer recurrent UTIs than women 


without estrogen treatment (152). Local estrogen 
therapy leads to increased bladder perfusion; this 
may be the mechanism behind its protective effect 
(153). 


Complicated Infections 


Complicated UTIs occur in patients with a func- 
tionally, metabolically, or anatomically abnormal 
urinary tract or are caused by pathogens that are 
resistant to antibiotics. It is only safe to assume 
that a premenopausal, sexually active, nonpreg- 
nant woman, with recent onset of symptoms, who 
was not recently subjected to instrumentation, has 
an uncomplicated UTI. Complicated infections 
can range from mild cystitis to life-threatening 
urosepsis. In addition, there may be long periods 
of asymptomatic bacteriuria. Urine cultures, there- 
fore, must be obtained in patients suspected of 
having complicated infection to identify the infect- 
ing pathogen and perform susceptibility testing. 

The wide variety of underlying conditions and 
diverse spectrum of possible etiologic agents make 
generalizing about antimicrobial therapy difficult. 
For empiric therapy in patients with mild-to-mod- 
erate illness who can be treated as outpatients, the 
fluoroquinolones provide a broad spectrum of an- 
timicrobial activity covering most expected 
pathogens and achieve high levels in the urine. At 
least 10 to 14 days of therapy is usually necessary. 
Pseudomonas and enterococcal infections are es- 
pecially difficult to treat and may warrant more 
prolonged therapy. Without correction of the un- 
derlying anatomic, functional, or metabolic defect, 
infection often recurs. For this reason, a urine cul- 
ture should be repeated | to 2 weeks after the com- 
pletion of therapy. 


Catheter-Associated Infection 


Catheter-associated UTI is the most common hos- 
pital-associated infection and is the most frequent 
source of bacteremia in hospitalized patients 
(154). One study showed a threefold increase in 
mortality in these patients (155). In another study 
of 1,497 newly catheterized patients at a university 
hospital, 235 new cases of catheter-associated UTI 
were discovered. However, greater than 90% of 
the infected patients were symptom-free, and only 
one patient developed a secondary bloodstream in- 
fection (156). The mechanism through which bac- 
teriuria is related to mortality is uncertain. Risk 
factors for catheter-associated infection are ad- 
vanced age, female sex, and an increasing degree 
of underlying illness (157). The pathogenesis of 
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catheter-associated urinary infection has not been 
studied as well as UTI of noncatheterized patients. 
Points of bacterial entry, however, have been well 
defined and include introduction of bacteria resid- 
ing in the urethra into the bladder at the time of 
catheterization, subsequent entry of bacteria colo- 
nizing the urethra meatus along the mucus sheath 
external to the catheter, and ascent of bacteria 
within the catheter lumen itself. The relative pro- 
portions of infections occurring through these dif- 
ferent routes of entry have not been clearly de- 
fined. Prospective studies demonstrated that 
organisms causing infection in catheterized pa- 
tients can be identified in the urethral or rectal 
flora 2 to 4 days before the onset of bacteriuria in 
70% of women (158). Another prospective study 
of 1,497 newly catheterized patients found 235 
new urinary tract infections and determined that 
66% were extraluminal and 34% were derived 
from intraluminal contaminants (159). 

Until more is known about the pathogenesis of 
nosocomial bacteriuria, the bulk of preventive ef- 
forts should continue to focus on aseptic care of 
the urinary catheter (160) (Table 10.6). There has 
been no demonstrable efficacy of local antimicro- 
bial ointments applied to the meatal junction de- 
spite the apparent association of meatal coloniza- 
tion with subsequent infection (161,162). The use 
of antimicrobial irrigants has also been ineffective 
in reducing the prevalence of bacteriuria (163). 
Although systemic antimicrobial agents reduce the 
occurrence of bacteriuria for the first few days of 
catheterization, their use cannot be widely recom- 
mended at this time because the benefit accrued 
(that is, reduction of asymptomatic bacteriuria) 
may not be worth the cost and attendant risk for 
development of resistant microorganisms (164). 

The diagnosis and management of these UTIs 
in elderly nursing home patients with long-term 
catheterization (greater than 3 months) can present 


Prevention of Bladder Infection in 
Elderly Long-Term Catheterized 
Patients 


Monitor urine level in bag q4h; exchange catheter if 
cessation of flow for 4h. 

Fluid intake of 1.5L/d 

Avoid catheter manipulations. 

Exchange catheter if infection is suspected. 

Exchange catheter every 8 to 12 weeks. 


a challenge. All patients with indwelling catheters 
for any length of time will develop bacteria in their 
urine (Fig. 10.7). However, as long as the catheter 
system is a closed functioning system and the pa- 
tient has no local or systemic symptoms or signs, 
there is no advantage to empiric systemic antibi- 
otics. On the other hand, 10% of elderly patients 
with indwelling catheters develop bacteremia and 
gram-negative septicemia, a serious disease with a 
20% to 50% mortality rate. These patients must be 
promptly identified because they require hospital- 
ization and vigorous systemic antibiotic therapy. A 
traumatic event consisting of obstruction, manipu- 
lation, or removal of an inflated indwelling blad- 
der catheter often precedes the onset of urosepsis. 
In addition to antibiotic therapy, it is essential to 
establish free flow of urine for the catheterized pa- 
tient with acute urosepsis. 

The complications of concomitant bacteremia 
(shock, adult respiratory distress syndrome, dis- 
seminated intravascular coagulation, and gastric 
hemorrhage) must be readily recognized and man- 
aged appropriately. Certain measures can be taken 
to prevent these life-threatening complications in 
patients with chronic indwelling catheters (see 
Table 10.6). Catheters should be checked every 4 
hours by experienced personnel to ensure proper 
drainage and to prevent formation of any encrusta- 
tion within the tubing of the catheter; indwelling 
catheters should be changed every 8 to 12 weeks, 
depending on whether they are silicon- or Teflon- 
coated catheters. 


Lower Urinary Tract Instrumentation 


Whether patients undergoing lower urinary tract 
instrumentation for diagnostic or therapeutic pur- 
poses need prophylactic antibiotics is, currently, 
an unresolved issue. A recent prospective double- 
blind placebo-controlled study by Cundiff et al 
(165) compared nitrofurantoin with placebo in 
patients undergoing urodynamics and cysto- 
urethroscopy. Although the power of the study 
was limited, they found no significant difference 
in bacteriuria between the two groups. Also, the 
prevalence of significant bacteriuria before instru- 
mentation was low at 5%, and the overall inci- 
dence of significant bacteriuria after instrumenta- 
tion was 6% for both groups (165). For this reason, 
we do not routinely give antibiotics to low-risk pa- 
tients after lower urinary tract instrumentation. In 
patients undergoing intermittent catheterization, 
bacteriuria may be reduced by bladder irrigation 
with a solution of neomycin or polymyxin or by 
oral methenamine, nitrofurantoin, or TMP-SMX 
prophylaxis (166). 
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CHAPTER 11 


Management of Overactive 


Bladder 


Joseph M. Montella 


DEFINITION 


As defined by the International Continence 
Society, overactive bladder (OAB) is the condition 
in which a patient has symptoms of urgency with 
or without urge incontinence, usually with fre- 
quency and nocturia, in the absence of infection, 
metabolic disturbance, or other pathologic factors 
that would account for these symptoms. It is a 
symptomatic diagnosis and therefore does not re- 
quire the performance of urodynamic testing or 
cystometry for confirmation. Urgency is defined 
as the feeling that the patient must void immedi- 
ately for fear of losing urine, and frequency is de- 
fined as greater than 10 micturitions in a 24-hour 
period. Urge incontinence describes involuntary 
loss of urine associated with an urgent, strong de- 
sire to void. 

The term “detrusor overactivity” (unstable blad- 
der) is more restrictive and describes an OAB 
caused by detrusor contractions documented by 
cystometrogram. Detrusor overactivity occurs 
when the bladder contracts spontaneously, or on 
provocation, during bladder filling while the pa- 
tient is attempting to inhibit micturition. Detrusor 
overactivity is diagnosed during provocative cys- 
tometry when one of the following conditions oc- 
curs: a true detrusor pressure rise of 15 cmH O 
(motor urge incontinence) or a true detrusor pres- 
sure rise of less than 15 cmH,0O in the presence of 
urgency or urge incontinence (sensory urge incon- 
tinence) (1). Subthreshold detrusor contractions of 
less than 15 cm H2O may have clinical significance 
and have been shown to cause urinary incontinence 
in 10% and urgency in 85% of patients (2). 

Additionally, a urodynamic diagnosis associ- 
ated with the symptom of urge incontinence in a 
frail elderly patient is detrusor hyperactivity with 
impaired contractility (DHIC). These patients have 
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involuntary detrusor contractions causing inconti- 
nence but are unable to empty their bladders com- 
pletely, leaving a large postvoid residual (3). A 
pressure rise during filling may represent decreased 
bladder compliance or insufficient time to accom- 
modate the increase in volume because cystometry 
is time dependent (4), and this would not be consid- 
ered as detrusor overactivity in this context. 

Detrusor hyperreflexia is detrusor overactivity 
secondary to a known neurologic abnormality (1). 
The term “neurogenic bladder” is reserved for 
spinal cord injuries and other similar defects and 
their impact on bladder function. 

Incorrect synonyms that have been applied to 
OAB include bladder dyssynergia and vesical in- 
stability. These terms should no longer be used. 


PREVALENCE AND IMPACT ON 
QUALITY OF LIFE 


The National Overactive Bladder Evaluation 
(NOBLE) program estimated the overall prevalence 
of OAB as 16.9% of women and 16.0% of men, a 
rate that corresponds to 33.3 million adult 
Americans, with an impact on quality of life equal 
to that of urinary incontinence (5,6). The occurrence 
of involuntary detrusor contractions in infancy is a 
normal state for bladder emptying and is later con- 
trolled by the development of cortical inhibition of 
reflex bladder activity. Farrar et al (7) described the 
prevalence of OAB as 8% to 50%, depending on 
age distribution. In more than 2,000 women studied 
by Abrams (8), OAB occurred in 38% of those 65 
years of age or older and in 27% of those younger 
than 65 years of age. In institutionalized women, the 
incidence of urinary incontinence secondary to 
OAB is greater than 80% (9). Thus, the prevalence 
of OAB is greatest at the extremes of life; OAB has 
a 5% to 10% occurrence in premenopausal patients, 
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increasing to as much as 38% in elderly patients and 
perhaps to more than 80% in institutionalized in- 
continent elderly patients. 

Although the severity of OAB has been meas- 
ured by outcome variables such as micturition fre- 
quency or quantity of urine lost, the impact on 
quality of life must also be measured in terms of 
physical and psychological functioning. Psycho- 
social complications included disturbed sleep, im- 
paired mobility and work productivity, isolation 
and depression, impaired domestic and sexual 
functioning, and diminished quality of life (10). 


CLINICAL PRESENTATION 


The symptoms of OAB include urgency, fre- 
quency (greater than 10 micturitions in a 24-hour 
period), urge incontinence, and nocturia (two 
times or more). There can also be a history of 
childhood nocturnal enuresis in some patients 
(11). OAB may coexist with genuine stress incon- 
tinence, and stressful activity may trigger a detru- 
sor contraction causing urge incontinence. In 100 
women with the urodynamic diagnosis of detrusor 
overactivity, Wiskind et al (12) reported that al- 
though 86% of patients had symptoms of urge 
incontinence, 76% also complained of stress in- 
continence. Sand et al (13) reported on 188 incon- 
tinent women, and of those reporting only stress 
incontinence, 34.9% had detrusor overactivity. 
Only 32.6% of patients reporting both urge and 
stress incontinence had detrusor overactivity. 


DIFFERENTIAL DIAGNOSIS 


Because the symptoms of OAB overlap with those 
of other lower urinary tract conditions, a number 
of other diagnoses must be entertained. Table 11.1 
lists the differential diagnosis for these symptoms. 
A special word must be written about urethral in- 
stability, which tends to be rather poorly defined. 
Wise et al (14) investigated the prevalence and sig- 
nificance of urethral instability in a group of 
women with OAB. This occurred in 42% of pa- 
tients with OAB and was strongly associated with 
the sequence of relaxation of the urethra before un- 
provoked detrusor contraction. Women with OAB 
and a stable urethra exhibited primary contraction 
of the detrusor, whereas the symptom of stress in- 
continence was more common in women with ure- 
thral instability. The investigators postulated that 
women with OAB should be divided into two 
groups: those with and those without urethral in- 
stability, the latter group possibly benefiting from 
a-agonist therapy. In addition, Petros and Ulmsten 
(15) found that provocative urethrocystometry re- 


Differential Diagnosis of OAB 


Severe genuine stress incontinence 
Uninhibited urethral relaxation 

Urethral diverticulum 

Urinary tract fistula 

Cystitis 

Bladder foreign body (stone, suture, etc.) 
Bladder tumor 

Urethritis 


vealed a rise in detrusor pressure followed by a fall 
in urethral pressure, both preceded by urge symp- 
toms. They concluded that urethral instability, 
OAB, and urge incontinence were different mani- 
festations of a prematurely activated micturition 
reflex. Urethral instability may not be a separate 
entity but a part of urine loss associated with urge. 


PATHOPHYSIOLOGY 


Table 11.2 lists the etiologies of OAB. Neurologic 
diseases (multiple sclerosis, cerebrovascular dis- 
ease, parkinsonism, Alzheimer’s disease), local 
bladder and urethral irritants (cystitis, foreign bod- 
ies, tumors), outflow obstruction (severe cystocele 
or vaginal vault prolapse), and medications 
(parasympathomimetics) must be considered as 
etiologies. Most cases, however, apart from those 
in very young or elderly patients, are idiopathic in 
nature. Del Carro et al (16) compared women with 
idiopathic OAB with age-matched controls using 
subtracted cystometry and anal sphincter elec- 
tromyography sacral reflex analysis along with 
other neurologic tests using evoked potentials. All 
patients had normal neurophysiologic tests, and 
there was no significant difference between pa- 
tients and controls. Because women with OAB do 
not appear to have either clinical or subclinical 
damage of central sensory or motor pathways, 
other investigators have put forth their theories re- 
garding intrinsic bladder abnormalities. The patho- 
physiology of OAB may be principally neuro- 
genic, myogenic, obstructive, or idiopathic. 


Neurogenic 


The bladder is never really in a complete resting 
state. Rather, in vitro and in vivo studies show that 
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Etiologies of OAB 


Neurologic disease 

Multiple sclerosis 

Cerebrovascular disease 

Parkinsonism 

Alzheimer's disease 

Local bladder or urethral irritation 

Cystitis 

Foreign bodies (stones, suture material) 

Outflow obstruction 

Tumors 

Genitourinary prolapse (cystocele, vaginal vault 
prolapse) 

Previous anti-incontinence surgery 

Medication (parasympathomimetics) 

Idiopathic 

Disorder of bladder ganglia 

Disorder of pacemaker cells 

Generalized smooth muscle disorders 

Increased sensory nerve density 

Prostacyclin deficiency 


it is in continuous activity, with rhythmic contrac- 
tions that wax and wane (17,18). Van Duyl (19) 
suggested that small regional contractions from 
possible pacemaker cells might be the origin of 
large bladder contractions. The sacral parasympa- 
thomimetics that originate from S2 to S4 are the 
major excitatory input to the urinary bladder. The 
corresponding ganglia lie within the bladder itself. 
In childhood, involuntary spontaneous and rhyth- 
mic contractions occur, but these are eventually 
suppressed with the maturation of cortical control. 
Normal human bladder contractions are primarily 
mediated by acetylcholine released from choliner- 
gic nerve terminals in the bladder. Vasoactive in- 
testinal polypeptide (VIP), a neuropeptide, has 
been found to be present in a certain proportion of 
cholinergic ganglion cells and functions as an in- 
hibitory agent in this parasympathomimetic path- 
way. Furthermore, VIP is noted to be in reduced 
concentrations in detrusor muscles of patients with 
OAB (20). 

The persistence or reappearance of such uncon- 
trolled contractions is possibly related to an aber- 
rant control mechanism. This suggests a disorder 
of the intrinsic neuromodulatory mechanism lead- 


ing to OAB. This can result from the loss of supra- 
pontine inhibition from conditions such as cere- 
brovascular disease, Alzheimer’s disease, or 
Parkinson’s disease or from facilitation of excita- 
tory influences. Neurotransmitters involved in 
these conditions include the glutamatergic, 
dopaminergic, cholinergic, GABA-ergic (21), and 
serotonergic systems (22). 

Sensory afferents also play a role in bladder 
control. The interruption of descending inhibitory 
pathways leads to a reorganization of afferent 
pathways, with unmyelinated C-fibers becoming 
prominent in the micturition arc. Sensitization of 
these fibers increases bladder excitability and low- 
ers the threshold for pain (23), leading to OAB. 


Myogenic 


Enhanced, spontaneous contractile activity of the 
detrusor has been noticed. In vitro studies by 
Kinder and Mundy (17) showed that muscles from 
bladders with OAB, regardless of the etiology, 
spontaneously contract more often and with a 
greater amplitude than muscles from urodynami- 
cally normal bladders. Structural abnormalities 
have been noted in both neuropathic and nonneu- 
ropathic unstable detrusor muscles in the form of 
narrower junctional gaps between muscle cells as 
compared with the normal detrusor (24). A signif- 
icant proportion of patients with irritable bowel 
syndrome have urinary complaints, including ur- 
gency and nocturia. Whorwell et al (25) studied 
such patients urodynamically and found that 50% 
of these patients have OAB. They suggested that 
this high incidence of OAB is secondary to a dif- 
fuse disorder of smooth muscle or its innervation. 


Obstructive 


It has been thought that outflow obstruction in the 
male with prostatic hypertrophy is associated with 
OAB because the relief of this obstruction usually 
leads to the resolution of OAB. However, Abrams 
(8) has shown that OAB may be related to ad- 
vanced age and that a postoperative decrease in in- 
stability may be due to interruption of sensory af- 
ferents. Obstruction with high outflow pressure in 
women is rare. Abrams studied more than 2,000 
female patients and found that only 3.7% had out- 
let obstruction, defined by a maximum flow rate of 
less than 15 m/s. Additionally, there was no in- 
creased incidence of OAB in those patients with 
outflow obstruction. 

It may be hypothesized that elevation of the 
vesical neck by surgical repair for stress inconti- 
nence leads to excessive urethral compression and 
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could cause outflow obstruction, resulting in OAB. 
However, this is not correlated with changes in 
peak flow rates and maximum voiding pressures. 
Furthermore, patients with vaginal prolapse and 
pre-existing OAB are not usually cured of their 
OAB by repairing the prolapse (26). 

The incidence of de novo OAB in patients who 
preoperatively have only genuine stress urinary in- 
continence ranges from 5% to 18% (27,28). 
Cardozo et al (27) postulated that repeat surgeries 
at the vesical neck interfere with the autonomic 
nerve supply of the bladder and result in OAB. In 
a review of six studies of patients who had a Burch 
colposuspension performed for stress inconti- 
nence, Vierhout and Mulder (29) found a preva- 
lence of between 5% and 27%, with 68 of 396 pa- 
tients developing de novo OAB. 


DIAGNOSIS 


All patients with OAB symptoms should undergo 
a basic evaluation, as outlined in the guidelines 
proposed by the Agency on Health Care Policy 
and Research (30), that includes a history, physical 
examination, measurement of postvoid residual 
volume, and urinalysis. Any risk factors that are 
associated with urinary incontinence should be 
identified and attempts made to modify them. 

The classic history of OAB is that of a strong 
urge to void or a voiding frequency of greater than 
10 micturitions in a 24-hour period that can be as- 
sociated with sudden urine loss. The history 
should also include the following elements: 


1. A focused medical, neurologic, and genitouri- 
nary history that includes an assessment of 
risk factors and a review of medications 

2. A detailed exploration of the OAB symptoms, 
including duration 

3. Quality-of-life assessment 

4. Associated symptoms, such as stress inconti- 
nence and pelvic organ prolapse 

5. Fluid intake pattern by using a 24- to 72-hour 

voiding diary 

Number of pads used 

Previous treatments and their success 

Expectations for outcomes of treatment 

Assessment of mobility, living environment, 

and social factors 


SON a 


The physical examination should include the 
following: 


1. Neurologic evaluation of the lower sacral seg- 
ments, including bulbocavernosus and anal 
wink reflexes 

2. Mental status examination 


3. Abdominal examination to evaluate for 
masses or fluid collections, which may influ- 
ence intra-abdominal pressure and detrusor 
physiology 

4. Pelvic examination, which usually reveals 
normal support in patients with OAB; how- 
ever, severe genitourinary prolapse, hypo- 
estrogenism, and urethral diverticulum must 
be ruled out because these conditions may 
contribute to the OAB symptoms. A rectal ex- 
amination can determine sphincter tone, fecal 
impaction, or rectal mass. 

5. Cough stress test to determine the presence of 
stress incontinence. Although the presence of 
stress incontinence does not rule out OAB, it 
can affect the treatment outcomes. 

6. Estimation of postvoid residual volume either 
by catheterization or pelvic ultrasound. 
Residuals of less than 50 mL are considered 
normal. Repetitive postvoid residuals ranging 
from 100 to 200 mL or higher are considered 
incomplete bladder emptying. Postvoid resid- 
ual determination is important to document 
adequate detrusor function and rule out 
DHIC. Urinalysis and culture are used to rule 
out hematuria (which may be indicative of a 
tumor or stone in the urinary tract), glucosuria 
(which may cause increased voiding fre- 
quency), pyuria, and bacteriuria. After any 
correctable problems (e.g., hematuria, infec- 
tion) are identified and solved, therapy can be 
directed toward treating the OAB. 


Advanced Testing 


Advanced testing for OAB can be employed in the 
following situations: 


1. Failure of the patient to respond to an ade- 
quate therapeutic intervention 

Hematuria without infection 

Persistent voiding dysfunction 

Symptomatic genitourinary prolapse 
Uncertain diagnosis from the basic evaluation 


nk wWh 


Uroflowmetry may reveal obstructive voiding 
patterns secondary to severe genitourinary pro- 
lapse or tumor. 

If urodynamic testing is to be employed, it is also 
important to duplicate closely the circumstances sur- 
rounding urine loss, which would include provoca- 
tive maneuvers such as coughing, positional 
changes, running water, hand washing, rapid filling, 
and temperature change of the filling medium. These 
can increase the sensitivity of the test (Fig. 11.1). 
Without provocation, detrusor overactivity will go 
undiagnosed in 30% to 40% of patients (12). 
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FIGURE 11.1 @® Multichannel cystometrogram illustrating detrusor instability. The patient had a detru- 
sor contraction after she washed her hands. Before provocation, she had no contraction. 


In cases in which traditional cystometry fails to 
produce a diagnosis, alternative methods may be 
used. One such method is extramural ambulatory 
urodynamic monitoring. McInerney et al (31) and 
Webb et al (32), in two separate studies, pro- 
nounced ambulatory monitoring as more sensitive 
in the diagnosis of detrusor overactivity than con- 
ventional cystometry. Porru and Usai (33) used this 
technique in 46 patients with urinary incontinence, 
16 of whom had urge incontinence symptoms. 
Conventional cystometry identified detrusor con- 
tractions in only 50% of these patients, whereas am- 
bulatory monitoring identified detrusor contractions 
in 93%. 

Another technique involves diuresis cystometry, 
in which a patient is given a diuretic to fill the blad- 
der to approximate more closely the anterograde 
filling phase. Van Venrooij and Boon (34) evalu- 
ated women with frequency and urge incontinence 
with a negative retrograde cystometrogram using 
diuresis cystometry and noted an increase in the de- 
tection of detrusor overactivity. 

Finally, although multichannel standing cys- 
tometry is considered the gold standard for diagno- 
sis, it may not always be possible to perform this 
test in patients with poor mobility or in those who 
are unable to maintain a standing position. Simple 
cystometry at the bedside was found to have a 
specificity of 75% and a sensitivity of 88% com- 
pared with multichannel testing in the diagnosis of 
detrusor overactivity (35). This may be an excel- 


lent method of diagnosing detrusor overactivity in 
frail elderly patients using a Toohey syringe at- 
tached to a Foley catheter (Fig. 11.2). The bladder 
is filled in incremental fashion, and a rise in the 
meniscus represents a detrusor contraction. 


MANAGEMENT 


Because OAB is a diagnosis based on symptoms, 
therapy may be instituted without performing any 
complex testing. 

There are several methods of managing OAB, 
as listed in Table 11.3. Depending on the severity 
of the problem and its impact on the patient’s qual- 
ity of life and lifestyle, these treatments may be 
used separately or in tandem. 


Bladder Training (Timed Voiding) 


There are three main components to bladder train- 
ing: education, scheduled voiding with systematic 
delay of voiding, and positive reinforcement. The 
education portion combines written, visual, and 
verbal instruction that serves to familiarize pa- 
tients with the anatomy and physiology of the 
lower urinary tract. Patients are then asked to resist 
or inhibit the sensation of urgency, to postpone 
voiding, and to urinate according to a timetable 
rather than according to the urge to void (36). 
Adjustment in fluid loads and delaying voiding to 
increase bladder volume may be used to augment 
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FIGURE 11.2 @ Toohey syringe attached to catheter for bedside cystometrogram. 


this therapy (37). The patient is also asked to com- 
plete a daily diary, as illustrated in Figure 11.3. 
Fantl et al (38) conducted a controlled random- 
ized study of 123 women with unstable detrusor 
function and sphincteric incompetence who re- 
ceived treatment in the form of behavioral strate- 
gies to decrease urge, patient education, and a 
schedule of voiding. Twelve percent became dry, 
and 75% had at least a 50% reduction in the num- 
ber of incontinence episodes, with a greater effect 


Management of OAB 


Behavioral (timed voiding) 
Electrical stimulation 
Medical 

Anticholinergics 

Tricyclic antidepressants 
Surgical 

Sacral neuromodulation 

Augmentation cystoplasty 

Bladder denervation 


in women with detrusor instability. Although pri- 
marily used for treatment of stress incontinence, 
pelvic floor muscle exercises may augment blad- 
der training (39). 


Behavioral Modification Protocol 


An effective bladder training program that has pro- 
duced good results consists of a 6-week outpatient 
voiding protocol (40). It is presented to the patient 
as a means of regaining cortical control over the 
detrusor and is offered as primary management for 
patients with OAB. Patients are assigned a voiding 
schedule based on their daily voiding interval; they 
are usually told to start by voiding every hour 
while awake for the first 2 weeks. Instructions to 
the patients include the following: 


1. Empty your bladder at the scheduled time 
whether or not you feel the urge to void. 

2. The important aspect is the voluntary initia- 
tion of voiding, not the amount voided. 

3. Avoid going to the bathroom between sched- 
uled times, and suppress the urge at other 
times. 

4. Do not feel embarrassed if you leak. 


The protocol requires follow-up every 2 weeks 
until the desired effect is obtained. Because this is 
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NAME 


Please place a check mark next to the time that you void. 


FIGURE 11.3 @ Timed voiding record. 


a form of behavioral therapy, positive reinforce- 
ment is used. The voiding interval is increased by 
15 to 30 minutes, depending on how well the pa- 
tient did in the first 2 weeks. Combining this ther- 
apy with Kegel’s exercises can increase the pa- 
tient’s ability to be continent because the increase 
in pelvic floor muscle tone will increase the pa- 
tient’s ability to hold urine. The treatment is con- 
sidered successful if the patient achieves a voiding 
interval of 2.5 to 3 hours and is free of OAB symp- 
toms. 


Behavioral Modification in Elderly 
Patients 


The overall incidence of OAB increases with age, 
and in older patients, OAB, cognitive deficits, and 
decreased mobility are more common causes of 
urinary incontinence. Hadley (41) described four 
scheduling regimens (Table 11.4) specifically tai- 
lored to the capabilities of the patient. They ranged 
from behavioral modification, used in cognitively 
intact ambulatory patients, to prompted voiding, 
used in patients with severe cognitive and mobility 
impairments. Hu et al (42) used a randomized 
prospective protocol to study the efficacy of a 
prompted voiding regimen in 133 institutionalized 
women. Using nurses’ aides to prompt and assist 
patients to void every hour for 14 hours of the day, 
they were able to reduce wet episodes by 0.6 per 


day, a reduction of 26% over baseline episodes. 
Ouslander et al (43) designed a prospective study 
to look at the combined effects of a timed voiding 
schedule and oxybutynin chloride in 15 institu- 
tionalized patients with detrusor instability. In a 
longitudinal study design, timed voiding was im- 
plemented for the first 2 weeks alone. Oxybutynin 
was then added to the timed voiding regimen. 
Timed voiding significantly reduced the episodes 
of incontinence, and the addition of oxybutynin 
chloride did not confer any additional benefit. 
Fantl et al (38) studied 123 community-dwelling 
women aged 50 years using a standard bladder 
training protocol. In this group of women they 
were able to reduce incontinence episodes by 57% 
and quantity of fluid loss by 54%. 


Medication 
Table 11.5 lists medications used to treat OAB. 


Anticholinergics 


Anticholinergic agents are recommended as first- 
line medical therapy for OAB by working at the 
ganglionic receptor to block detrusor contractions 
in both the normal bladder and the OAB. These 
medications are contraindicated in patients with 
gastric retention, urinary retention, hypersensitiv- 
ity to the particular medication, and uncontrolled 
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Scheduling Regimens for OAB 


Regimen Indication 


Principle 


Bladder training 
Habit training 
Timed voiding 


impairment 
Prompted voiding 


Ambulatory, cognitively intact patient 
Ambulatory, cognitively intact patient 
Neurogenic bladder, minor cognitive 


Severe cognitive and mobility deficits 


Re-establishment of cortical inhibition of sacral 
reflexes 

Toileting schedule fitted to individual's voiding 
pattern 

Fixed voiding schedule to regularly empty 
bladder 

Attention focusing on need to void with assis- 
tance to void 


narrow-angle glaucoma; however, few patients in 
the 21st century have this last condition because 
they have been treated with laser surgery or with 
medications. If the physician is concerned about 
prescribing this class of medications in patients 
with narrow-angle glaucoma, consultation with the 
patient’s ophthalmologist is recommended. The 
low dosage range is always initially used in elderly 
patients and titrated according to its effectiveness 
and side effects. Side effects of this class of med- 
ication involve atropine-like side effects, such as 
dry mouth and dry eyes, the severity of which are 
dose-dependent; gastroparesis; constipation; gas- 
troesophageal reflux; and somnolence. Less com- 
mon side effects are headache, dizziness, and pe- 
ripheral edema. 

Based on the strength of scientific evidence 
through placebo-controlled, double-blinded stud- 
ies, there are two anticholinergic agents that are 
recommended as the starting point of medical ther- 
apy. In 1997, tolterodine tartrate was introduced to 
treat OAB. This is available in two forms: an im- 
mediate-release preparation and a timed-release 
preparation. Several placebo-controlled studies 
have documented the effectiveness of both forms 
of therapy in terms of significant reduction in ur- 
gency, frequency, and number of incontinence 
episodes (44,45). This medication is metabolized 
by the CYP2D6 isoform of the cytochrome P-450 
system and must be used with caution in patients 
who are on any medications that competitively in- 
hibit this enzyme, such as oral antifungals and 
macrolide antibiotics. The recommended dosage is 
2 mg twice a day for the immediate-release prepa- 
ration and 4 mg once a day for the timed-release 
preparation. 

Another anticholinergic agent that has been 
considered highly effective in the treatment of 


OAB is oxybutynin chloride. This agent has both 
anticholinergic and smooth muscle relaxant proper- 
ties. In five placebo-controlled studies in middle- 
aged outpatients, oxybutynin reduced incontinence 
frequency by 19% to 58% over placebo (46-50). 
Side effects were noted in all studies and included 
dry skin, blurred vision, nausea, constipation, and 
marked xerostomia. The severity of side effects in- 
creased with increasing dosages, with severe xeros- 
tomia occurring in 84% of patients receiving oxy- 
butynin in a dose of 5 mg four times a day. The 
recommended dosage is 2.5 to 5 mg taken orally 
three or four times a day (44). Oxybutynin is also 
available in a timed-release formulation taken once 
a day in doses of 5, 10, or 15 mg. The side effects 
with the long-acting medication have been consid- 
erably reduced. Oxybutynin is also available in a 
transdermal form that delivers a dose of 3.9 mg 
oxybutynin daily over a 3- to 4-day period, bypass- 
ing first-pass metabolism. The patch cannot be cut 
to decrease the dose, and more than one patch can- 
not be used at a time. Local skin reactions are the 
most common side effect. Its efficacy is close to 
that of oxybutynin, although no head-to-head trials 
have been conducted (51). 

Trospium chloride is a quaternary amine com- 
pound that acts as a muscarinic receptor antagonist 
that is hydrophilic and theoretically might not 
cross the blood-brain barrier and cause central 
nervous system effects. Only about 10% of the 
dose is absorbed after oral administration, and ab- 
sorption is decreased by 70% to 80% if the drug is 
taken with food. Serum concentrations peak in 3.5 
to 6 hours. Clinical studies show that there was a 
decrease in urinary frequency compared to 
placebo, with dry mouth being the most common 
adverse event (20% of patients) (52). It appears to 
offer no advantage over long-acting anticholiner- 
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Medications for OAB 


Drug Dosage Forms Dosage’ 
Tolterodine tartrate Tablets: 1, 2 mg 1 to 2 mg bid 
(Detrol, Detrol LA) Timecaps: 2, 4 mg 2 to 4 mg qd 
Oxybutynin chloride Tablets: 5, 10 mg 2.5 to 10 mg 
(Ditropan, Ditropan XL) Syrup: 5 mg/5 mL 2.5 to 10 mg 
Timecaps: 5, 10, 15 mg 5 to 15 mg qd 
Transdermal oxybutinin (Oxytrol) 39-cm? patch 2x/week (3.9 mg qd) 
Trospium chloride (Sanctura) Tablets: 20 mg 20 mg qd to bid 
Solifenacin succinate (Vesicare) Tablets: 5, 10 mg 5 to 10 mg qd 
Darifenacin hydrobromide (Enablex) Tablets: 7.5, 15 mg 7.5 to 15 mg qd 
Dicyclomine (Bentyl) Tablets: 10, 20 mg 20 mg 
Syrup: 10 mg/5 mL 
Hyoscyamine (Levsin) Tablets: 0.125 mg 0.125 to 0.25 mg 
Timecaps: 0.375 mg 0.375 mg bid 
Propantheline (Pro-Banthine) Tablets: 7.5, 15 mg 7.5 to 15 mg + 30 mg ghs 
Flavoxate (Urispas) Tablets: 100 mg 100 to 200 mg 
Imipramine (Tofranil) Tablets: 10, 25, 50 mg 25 mg 


Dosages are three or four times daily, unless otherwise noted. 


gics due to its short half-life and poor absorption 
from the gastrointestinal tract. 

Solifenacin succinate and darifenacin hydro- 
bromide are selective M3 muscarinic antagonists 
with tissue selectivity for the bladder over the sali- 
vary glands. The potential selectivity of these 
agents for muscarinic receptors in the urinary blad- 
der could reduce adverse effects and thus improve 
compliance; persistent and severe dry mouth and 
constipation are the principal reasons for noncom- 
pliance during therapy with any anticholinergic. 
Ninety percent of solifenacin is available after oral 
administration, with a half-life of approximately 
50 hours. It is metabolized in the liver by the CYP- 
450 isoenzyme 3A4 and should be used with cau- 
tion in the presence of potent CYP-450 inhibitors 
or in patients with severe hepatic impairment. In 
one trial, oral solifenacin 5 to 20 mg once daily re- 
sulted in a significant decrease in the number of 
urinary voids per 24 hours, a significant increase in 
mean volume voided, and a decrease in symptoms 
of urgency and incontinence. Most of the therapeu- 
tic effects were evident at 2 weeks. Solifenacin ap- 
pears to be as least as effective as, and better toler- 
ated than, tolterodine (53,54). It also has a long 


half-life, permitting once-daily dosing. However, 
cost may limit its place in therapy, and additional 
comparative trials are needed. The metabolism of 
darifenacin is also through CYP2D6 and CYP2A4, 
so it should also be used with caution in the pres- 
ence of potent CYP-450 inhibitors. It has a half-life 
of 13 to 19 hours. A study by Haab showed darife- 
nacin to be superior to placebo in reducing micturi- 
tion episodes, with mild-to-moderate dry mouth in 
20% of patients (55). 

Propantheline is the prototype of anticholiner- 
gic agents used for urologic conditions because it 
best approximates atropine’s effect on the bladder 
in vitro, although its central nervous system side 
effects are less marked. This is recommended as a 
second-line anticholinergic agent in doses of 7.5 to 
30 mg three to five times per day and may need to 
be given in higher doses of 15 to 60 mg four times 
daily. Side effects include blurry vision, xerosto- 
mia (most common), nausea, constipation, tachy- 
cardia, drowsiness, and confusion. Two studies 
evaluated propantheline use in nursing home pa- 
tients and found a 13% to 17% reduction of incon- 
tinence over placebo, which was statistically sig- 
nificant (56,57). 
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Dicyclomine hydrochloride is an anticholinergic 
agent with smooth muscle relaxant properties. 
Studies are limited, and those studies that were per- 
formed included small numbers of patients. No stud- 
ies exist comparing this to other anticholinergics. 
However, clinical usefulness has been derived using 
10 to 20 mg two to four times daily, and it may be a 
tolerable first-line approach in elderly patients. 

Flavoxate is a tertiary amine that has smooth 
muscle relaxant properties in vitro. Four random- 
ized controlled studies failed to demonstrate a sig- 
nificant benefit over placebo (48,58-60), and 
therefore this medication is not recommended for 
the treatment of urge incontinence. 

Hyoscyamine and other oral anticholinergics 
are known to be used for the treatment of OAB; 
however, there are no studies that adequately com- 
pare their effects to placebo. Dosage is 0.125 mg 
three or four times a day. 


Tricyclic Antidepressants 


The effects of tricyclic antidepressants on the lower 
urinary tract are twofold: anticholinergic properties 
as described previously, and a-adrenergic proper- 
ties to increase tone of the urethra and bladder 
neck. Two randomized controlled studies revealed 
the effectiveness of doxepin and imipramine in re- 
ducing nocturnal incontinence in patients with 
OAB. Side effects noted in these studies included 
fatigue, xerostomia, dizziness, blurred vision, nau- 
sea, and insomnia (61,62). The usual oral dosages 
are 10 to 25 mg one to three times per day, with the 
daily total dose usually 25 to 100 mg. 


Future Options 


Medications are currently under development to 
target the beta-adrenergic receptors and potassium 
channel openers such as cromakalim and levero- 
makalim, which facilitate an efflux of potassium to 
stabilize membranes to inhibit detrusor contrac- 
tions (63,64). Also under investigation are intrav- 
esically instilled vanilloid compounds, such as 
capsaicin and resiniferatoxin, which act to reduce 
or suppress urgency and frequency through affer- 
ent blockade rather than through anticholinergic 
receptors (65). Finally, botulinum toxin type A is 
being investigated as a treatment for OAB. This is 
injected directly into the detrusor muscle to chem- 
ically denervate the cholinergic synapses in 
smooth muscle, but it may also have afferent ef- 
fects on other neurotransmitter systems (66). 


Sacral Neuromodulation 


Sacral neuromodulation has been confirmed as a 
valuable therapeutic tool in treating OAB. The cur- 
rent techniques of neuromodulation are anogenital 


electrical stimulation, transcutaneous electrical 
nerve stimulation (TENS), sacral nerve neuromod- 
ulation, percutaneous posterior tibial nerve stimu- 
lation (Stoler afferent nerve stimulation [SANS]), 
and magnetic stimulation. Sacral neuromodulation 
requires surgery to implant a subcutaneous device. 
The following are the Medicare criteria for consid- 
eration of this as a therapy: 


1. Symptoms must be present for at least 12 
months and have resulted in significant dis- 
ability. 

2. Other methods of conservative therapy have 
failed. 

3. Conservative therapy must be documented. 


It is unknown exactly how neuromodulation 
works, but at least two potential mechanisms are 
possible: (a) activation of efferent fibers to the stri- 
ated urethral sphincter reflexively cause detrusor 
relaxation; and (b) activation of afferent fibers 
causes inhibition at a spinal or supraspinal level 
(67). Success rates of up to 50% percent have been 
quoted for the patients receiving this who are re- 
fractory to other therapies. However, risks include 
lead migration, removal of device, and pain (68). 


Surgery 


Surgery should be considered if behavioral or 
medical therapy has failed because this therapy is 
associated with advanced morbidity. As with any 
surgery for incontinence, the available surgical op- 
tions vary in their invasiveness, efficacy, and dura- 
bility. The three procedures most commonly per- 
formed are augmentation intestinocystoplasty, 
urinary diversion, and bladder denervation. 


Augmentation Cystoplasty 


Augmentation cystoplasty is recommended for pa- 
tients with intractable severe OAB or for those 
with low-compliance bladders, the goal being to 
create a compliant and large-capacity urinary stor- 
age unit. The patient then employs clean intermit- 
tent self-catheterization to empty the reservoir; 
therefore, patients who are unable to catheterize 
themselves are not candidates for this surgery. 
Nearly all segments of the gastrointestinal tract, as 
well as the ureter, have been used for augmenta- 
tion (69), but no single segment represents the 
ideal substitution because each has its own compli- 
cations (70). The preoperative evaluation should 
include assessment of renal function (serum crea- 
tinine, 24-hour urine, serum electrolytes, and 
blood urea nitrogen), assessment of bowel func- 
tion (sigmoidoscopy and barium enema), cys- 
toscopy to rule out any intravesical abnormalities, 
and a urine culture. 
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During surgery, the bladder is bivalved using a 
sagittal incision from 3 cm above the bladder neck 
to about 2 cm above the trigone. In the ileocysto- 
plasty, a segment of terminal ileum about 20 to 40 
cm long and at least 15 cm proximal to the ileoce- 
cal valve is chosen. The bowel is divided, and an 
end-to-end reanastomosis of the remaining intes- 
tine is done to restore intestinal continuity. The 
chosen ileal segment is then opened on its antime- 
senteric side and refashioned into a U or S shape, 
keeping its vascular supply intact. This is then 
anastomosed to the bladder. In the ileocecocysto- 
plasty, a cecal pouch is created along with a seg- 
ment of terminal ileum and anastomosed to the 
bladder. The goal of augmentation cystoplasty in 
patients with detrusor instability with lower motor 
neuron lesions or detrusor—sphincter dyssynergia is 
to induce urinary retention and allow the patient to 
empty using intermittent self-catheterization. 

Postoperative complications of augmentation 
intestinocystoplasty include urinary tract infec- 
tions, stone formation, mucus production, meta- 
bolic acidosis, tumors, and perforation. The risks of 
this surgery include voiding difficulties, mucus or 
stone formation, and metabolic problems. Contra- 
indications include renal insufficiency, bowel dis- 
ease, and inability to perform self-catheterization. 
Mean cure rates were 77.2%; mean cure or im- 
provement rates were 80.9% (71-74). 


Urinary Diversion 


Urinary diversion is usually considered the last op- 
tion in patients who are not good candidates for re- 
construction of the lower urinary tract and who are 
refractory to other forms of therapy. The two types 
of urinary diversion are the noncontinent and the 
continent urinary diversion, the former requiring 
an external collecting device. Bricker (75) estab- 
lished the ileal conduit as a method of nonconti- 
nent urinary diversion in 1950. Current technique 
involves the isolation of a 15- to 20-cm length of 
terminal ileum, 10 to 15 cm from the ileocecal 
anastomosis. The ureters are transected 3 to 4 cm 
from the bladder and anastomosed to either the an- 
timesenteric border of the ileal loop or the proxi- 
mal end of the ileal loop. The remaining intestine 
is reanastomosed, and a stoma is created on the an- 
terior abdominal wall using the ileal loop. 
Complications of this procedure include wound in- 
fection, ureteroileal leakage, intestinal obstruction, 
stomal stenosis, retraction, and hernia. Rare com- 
plications include urolithiasis involving the con- 
duit and malignant transformation of the ileal loop. 

The essential advantage of continent over in- 
continent urinary diversion is the elimination of 
the need for an external urine collection device. 


Several reservoirs designed from different combi- 
nations of the ileum, cecum, colon, sigmoid, and 
rectum have been used in which to divert the 
ureters. The ideal reservoir should have low intrin- 
sic pressures as well as adequate capacity to pre- 
serve continence and prevent reflux. Usually, 40 
cm of ileum or 20 cm of large bowel or a combi- 
nation of these is needed to create a reservoir of 
adequate capacity. Like in noncontinent diver- 
sions, jejunum is unsuitable owing to its high in- 
trinsic metabolic activity (76). 

Bladder denervation can be accomplished by 
selective sacral rhizotomy, S3 foramen injection, 
or paravaginal denervation. It is beyond the scope 
of this chapter to describe each procedure in detail. 
Complications include perineal hyperesthesia, 
wound infection, and intraoperative bleeding. 
Long-term follow-up revealed that 50% had per- 
sistent or recurrent incontinence, and an additional 
20% were dry only with the addition of anticholin- 
ergic agents (77-79). 
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CHAPTER 12 


Intractable Overactive 
Bladder: Neuromodulation 
and Botulinum Toxin Therapy 


Mary T. McLennan 


SACRAL NEUROMODULATION 
Indications 


Tanagho and Schmidt introduced sacral neuro- 
modulation in 1981 (1). Medtronic (Medtronic 
Inc., Minneapolis, MN) received initial approval 
to market Interstim therapy for the treatment of 
urge incontinence in 1997. The indications were 
expanded in 1999 to include frequency/urgency 
syndromes and nonobstructive urinary retention. 
Most insurance companies do not approve this 
as first-line therapy. The latest Medicare recom- 
mendations involve the following criteria: 


1. Symptoms must be present for at least 12 
months and have resulted in significant disabil- 
ity (i.e., limiting ability to work or participate in 
activities outside the home). 

2. Other methods of conservative therapy have 
failed. 

3. Conservative therapy must be documented. 

e Pharmacological (two different medications) 

e Behavioral (pelvic floor exercises, behav- 
ioral modification, biofeedback, timed voids, 
fluid management) 

4. Successful test stimulation, defined as a 50% 
reduction in symptomatology during a 3- to 5- 
day percutaneous test stimulation and symptom 
return when the stimulation is removed. 


Pathophysiology 


The mechanism of action is uncertain, but the 
effect appears to be by modulating afferent 


fibers. In the case of frequency/urgency/urge in- 
continence syndromes, stimulation of afferent 
input to S3 activates spinal inhibitory pathways 
(2,3). Stimulation of sensory afferents from the 
pelvic floor can also inhibit the detrusor either 
at the spinal level or via neural pathways. 
Idiopathic urinary retention is thought to be sec- 
ondary to increased pelvic floor muscle activity 
(4). Continuous contraction of the pelvic floor is 
believed to cause detrusor inhibition. Based on 
the cat model, overactivity of the urethral 
sphincter results in detrusor hypotonia and sup- 
pression of bladder sensation. Fowler et al de- 
scribed the so-called Fowler syndrome where 
the patient has an atonic detrusor and absent 
sensation of fullness (5). The same group later 
reported that successful neuromodulation re- 
sulted in a return of bladder perception and nor- 
mal detrusor contraction, presumably secondary 
to interfering with the increased afferent activity 
of the urethral sphincter (6). More recently this 
same group was able to demonstrate that this ef- 
fect does appear to be the result of an afferent 
mediated response (7). 

In patients with chronic pain, for example inter- 
Stitial cystitis, it is felt that abnormal nonmyeli- 
nated C-afferent fibers are the basis for pain (8). 
Sacral neuromodulation acts by the afferent sys- 
tem once again and may be effective by modulat- 
ing the C-afferent fibers. Other investigators have 
suggested that proximal activation of afferent 
fibers and peripheral nerves can lead to effective 
pain relief by exerting an inhibitory effect on the 
dorsal root (9). 
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Evaluation 


The patient should undergo the standard urogyne- 
cological evaluation. This should include a de- 
tailed history focusing on medical and neurologi- 
cal risk factors, as certain conditions are relative 
contraindications to implantation (i.e., known neu- 
rological disease). Aggravating factors (i.e., fluid 
intake, medications, and mobility) need to be as- 
sessed. Symptomatology needs to be detailed, in- 
cluding length of symptoms, pad use, degree of 
disruption to activities of daily living, and amount 
of frequency, urgency, and urge incontinent 
episodes. In the case of urinary retention, the 
amount voided versus the amount obtained by self- 
catheterization needs to be documented. Previous 
failed therapies, including duration of trial, must 
be noted. Standard examination including a di- 
rected neurological examination, postvoid resid- 
ual, and urinalysis is performed. Further studies 
may be performed as indicated (i.e., uncertain di- 
agnosis, hematuria without infection, increased 
postvoid residual or symptoms of incomplete emp- 
tying, risk factors for bladder cancer). Urodynam- 
ics is not a necessity. 

Currently most centers do not perform electro- 
diagnosis prior to implantation. Mastropietro et al 
presented work on the electrodiagnostic features of 
responders and nonresponders. An increased blad- 
der—anal and clitoral—anal reflex sensory threshold 
correlated with improved outcome (10). 

A baseline voiding diary for a minimum of 3 
days is required to assess eligibility. This provides 
the basis on which the 50% improvement during 
test stimulation is assessed. Medtronic provides a 
standardized diary. It is worthwhile using their 
diary, as results can then be compared between 
centers. 


Test Stimulation Phase 
Peripheral Nerve Evaluation 


When initially marketed, the initial test phase was 
called the peripheral nerve evaluation (PNE). With 
the advent of the tined lead, this phase is less com- 
monly done and therefore will be described only 
briefly. In the office, the patient is placed in the 
prone position with pillows under the abdomen to 
flatten the back and under the knees to elevate the 
lower limbs. The skin and subcutaneous tissue and 
periostium are infiltrated with a Xylocaine or 
Xylocaine/bicarbonate solution (1% Xylocaine 
with 8.4% bicarbonate in a ratio of 10 to 1) over 
the S3 foramen. The addition of bicarbonate de- 
creases stinging and burning from the highly 
acidic Xylocaine. For the average-sized patient, a 


3-inch 22-gauge spinal needle is inserted into the 
foramen. The operator needs to be aware of the 
sacral anatomy. The orientation of S4 to the skin 
surface is approximately 90 degrees, but it is only 
60 degrees at S3 (Fig. 12.1). The spinal needle 
probes the bone and then drops into the foramen, a 
movement that has a distinct feel. The insulated 
spinal needle is connected to the temporary stimu- 
lator (Fig. 12.2). The parameters are preset at a 
stimulation frequency of 10 Hz, pulse duration 210 
microseconds, and current of 0.5 to 20 milliamps. 
An appropriate S3 response is plantar flexion of 
the ipsilateral great toe and contraction of the lev- 
ator ani, causing deepening of the groove between 
the buttocks, the so-called bellows response (11). 
Toe flexion is not requisite. S4 stimulation results 
in appropriate sensation for the patient but no 
motor response. The patient typically reports a 
pulling sensation in the vagina and/or rectum or a 
vibrating or tingling sensation in the vagina or rec- 
tum. An S2 response would involve plantar flexion 
and an eversion of the foot and a withdrawal-type 
“clamp” of the rectum. This is not desirable. 

When an appropriate response is obtained, a 
3057 PNE test electrode wire is threaded through 
the sheath of the spinal needle. It is important for 
the patient to avoid bending, as this may dislodge 
the wire. The lead is attached to the temporary 
stimulation device (Fig. 12.3). The patient adjusts 
the voltage of the stimulation by turning a simple 
dial. She should feel the response at all times, but 
it should be comfortable. The patient should be 
made aware that the intensity may vary and may 
have to be adjusted accordingly depending on her 
position and activity. Direct comparison is made 
between a 3-day diary done during the PNE and 
the one performed before stimulation to determine 
if there has been at least a 50% improvement in 
symptoms to qualify for permanent implantation. 
Successful response for the test stimulation phase 
is reported at a mean of 55% (range 28% to 83%) 
(Table 12.1) (6,12—20). 

Incorrect placement is a reason for failure of 
test phase. Janknegt et al surgically implanted 10 
nonresponders and noted that 8 obtained a positive 
response, indicating inappropriate positioning was 
the reason for failure (21). Benson reported on the 
addition of electrodiagnosis (22). A ring electrode 
located on a Foley catheter is placed in the urethra. 
The muscle response from the urethral sphincter is 
recorded. He reported a positive response rate of 
80%. Of the responders, 46% did not have a bel- 
lows response, 74% no toe response, and 46% no 
vaginal/sensation response, the responses typically 
looked for when relying on perineal and extremity 
visualization. 
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FIGURE 12.1 @ Needle orientation 


Because of the number of failures and lead mi- 
gration during the test phase resulting in fewer 
numbers of patients being eligible for the perma- 
nent implantation, the technique changed in 2003. 
Currently, the actual implantable electrode is 
placed and used for the test phase —the so-called 
staged implant. 


FIGURE 12.2 ® Temporary stimulator. 


for test stimulation. 


Staged Implant 


The initial test phase is now done in the operating 
room, at which time the tined lead is placed (Fig. 
12.4). This first stage typically runs between 1 and 
4 weeks, with most physicians doing a patient trial 
for a minimum of 2 weeks. The time may be par- 
ticularly important in patients with interstitial cys- 
titis, as their condition will often wax and wane, 
and it may take an extended period of time to de- 
termine the effectiveness of the therapy. 

There is no evidence that bilateral lead place- 
ment is advantageous (see later discussion), so 
most physicians will place one lead into the sacral 
foramina that appears to have the best motor re- 
sponse at the time of initial placement. The patient 
is placed in an identical position as in the older 
PNE phase. It is very important that the anesthesi- 
ologist be informed to avoid long-acting muscle 
relaxants, as these may interfere with the elicita- 
tion of an electromyographic (EMG) response 
from the anal sphincter/toe/foot. The patient must 
be adequately supported with chest rolls, arm sup- 
ports, and pillows under the knees to avoid nerve 
injury and pressure necrosis. The feet are left ex- 
posed to determine the toe or foot response as 
deemed appropriate. The buttocks are taped apart 
so that the anal sphincter is readily apparent. 

Many physicians initially place the spinal nee- 
dle under fluoroscopy; however, for those not at- 
tuned to using fluoroscopy, it can sometimes be 
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difficult to determine the exact positioning, and 
the bony landmarks are still very useful. The posi- 
tion of the sciatic notch and the drop-off of the 
coccyx are the most consistent landmarks. For the 
patient who has a larger body mass index (BMI), 
the drop-off coccyx may be easier to palpate than 
the notch. It is important for the individual physi- 


TABLE 12.1 E 


Success with PNE 


FIGURE 12.3 @ Test stimulation phase. 


cian to determine how many fingerbreadths above 
the drop-off the S3 foramen is located (approxi- 
mately three to four). The midline is marked and 
then the approximate location of S3 is 1.5 finger- 
breadths lateral to the midline. A spinal needle 
similar to the old test stimulation needle is then 
placed at a 60-degree angle and advanced into S3. 


>50% 
Author Study Diagnosis n Improvement Criteria 
Dijkema (13) Observational UI, frequency, urge, pain 100 28% Diary 
Koldewijn (14) Observational UI, retention 100 47% Diary 
Bosch (15) Observational UI 31 58% Diary 
Weil (16) Observational UI, retention 100 36% Diary 
Bosch (17) Observational UI 70 57% Diary 
Edlund (18) Observational UI 30 33% Diary 
Weil (20) Randomized UI 123 75% Diary 
Swinn (6) Observational Retention 38 68% Diary 
Bosch (19) Observational UI 85 53% Diary 
Carey (12) Observational UI 12 83% Diary 
Spinelli (23)* Observational UI, frequency, pain, IC, 127 74% Dairy 
retention 
Hijaz (24)* Observational UI, retention, IC 180 72.2% Diary 


*indicates studies with new tined lead 


IC, interstitial cystitis; UI, urge incontinence; PNE, peripheral nerve evaluation. 
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FIGURE 12.4 @® Tined lead. 


Attachment to the test stimulator confirms place- 
ment, as evidenced by contraction of the anal 
sphincter with elevation of the pelvis with or with- 
out plantar flexion of the great toe. If there is any 
doubt as to whether it is an S3 response, needles 
can be placed above or below the initial foramina 
to determine an S2 response. Fluoroscopy is often 
useful at this time, especially the lateral view to 
determine how far up on the sacrum the spinal nee- 
dles are located. 

After confirmation of an S3 response, a wire is 
then placed down the spinal needle into the foram- 
ina. A small incision is placed from the spinal nee- 
dle down 0.5 cm to allow for easier placement of 
the plastic introducer. The rest of the placement is 
very similar to placing a central line (i.e., the use 
of the Saldinger technique). Once the wire is 


FIGURE 12.5 @ The lead (left) is now 
placed though the introducer (right). 
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through the foramina, the spinal needle is re- 
moved. A wider introducer with a plastic covering 
is then inserted over the wire and through the 
foramina. There is a distinctive “pop” or give as 
this goes through the foramina. Fluoroscopy con- 
firms that the plastic sheath is deep enough in the 
foramina. There is a small radiopaque ring at the 
tip of the sheath, and this should be just beyond the 
bony plate. 

With a twist of the needle, the inside metal in- 
troducer is removed, leaving the plastic sheath in 
place. Through this plastic sheath, a tined lead is 
passed (Fig. 12.5). The lead has four electrodes 
similar to the previous one, with the exception that 
electrode 1 is now wider to compensate for small 
degrees of lead movement that may occur postop- 
eratively. The lead is passed down through the 
plastic sheath to the level of the first mark on the 
lead. This ensures that the electrodes are beyond 
the end of the plastic sheath but that the barbs of 
the tined lead are still within the plastic sleeve and 
not activated. 

Progressive stimulation of the four individual 
electrodes is then performed to determine the opti- 
mal position of the lead. The lead can be adjusted 
deeper or more superficially by gently moving the 
plastic outer sheath and lead together. It is very im- 
portant not to move the lead itself; otherwise, the 
tines may be activated prematurely and the lead 
cannot be readjusted after that. Ideally, at least two 
electrodes should give an EMG response. It is 
preferable to obtain a good motor response from 
electrode 1, as this is the widest electrode. If any- 
thing, the leads tend to be pulled back, so it is 
preferable to obtain a response from the more su- 
perficial leads 3, 2, and 1 as opposed to O and 1. 
This means that in the event that the lead is pulled 
back slightly, response may be lost in electrodes 2 
or 3 but allows for 1 and 0 to pick up. 
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When ideal placement is confirmed, a lateral 
film is taken. This film is then left on the one side 
of the fluoroscopy viewer and under live view; an 
attempt is made to remove the outer plastic sheath 
while leaving the electrode configuration in the 
same position as the initial film. The lead is then 
tunneled to the buttock on the side selected for the 
programmer (IPG). A small pocket is fashioned to 
accommodate the interconnection piece. A special 
tunneling device is provided with the kit that en- 
ables smooth passage. A boot is placed over this 
wire, the interconnection lead attached to the elec- 
trode, and the boot secured in place with suture to 
minimize the risk of any fluid leaking into the con- 
nection area. The tunneling device is used again to 
tunnel from the buttock incision to the opposite 
side where the temporary lead exits. It is important 
to place the exit site as far away as possible from 
the future site of the IPG and the lead to minimize 
the risk of infection. 

The operative sites are irrigated with sterile 
water. The incisions are closed. The buttock inci- 
sion is typically closed in two layers to minimize 
the risk of seroma or hematoma, which increases 
the risk of infection. Sterile dressings are then ap- 
plied and a large bio-occlusive dressing is placed 
over the whole area. Patients are typically covered 
with a broad spectrum of antibiotic for several 
days to a week after the procedure. The exterior- 
ized wire is then connected to the patient program- 
mer. The handheld temporary programmer is then 
set to the electrode configuration that was felt to be 
the optimal response in the operating room. The 
patient is then allowed to adjust the intensity of 
stimulation. The temporary programmer does 
allow for reprogramming between the different 
electrodes should an optimal response not be ob- 
tained initially. Success rates for this test stimula- 
tion have typically been higher than for the origi- 
nal PNE (see Table 12.1) (23,24). 


Permanent Implantation 


Stage 2: Implantation of the IPG 


Assuming there is greater than a 50% reduction of 
symptoms, the patient is eligible for the second 
stage, which is the much shorter of the two proce- 
dures. This can be done with the patient in the 
prone position but is also easily achieved with the 
patient in the lateral position. This latter position is 
quicker, as one can avoid the padding required for 
the prone position. The site where the buttock in- 
cision was made for the first stage is placed upper- 
most. This incision is then opened, the connection 
piece disconnected, the bulkier end of the wire cut, 
and the exteriorized portion of the wire pulled out 


through the skin. It is important not to drag the ex- 
terior wire back through the pocket. The pocket is 
then enlarged to accommodate the IPG. Once he- 
mostasis is achieved, the wire is attached to the 
IPG, which is then placed in the pocket. 
Impedance values are then obtained to ensure all 
the connections are appropriate, and the device can 
then be programmed to the electrode combination 
that was determined to be the best during the first 
stage. Ideally, the impedance should be less than 
2,000 Q. The pocket is then closed with a subcuta- 
neous suture and then either subcuticular or inter- 
rupted skin sutures (Fig. 12.6). 


Postoperative Care 


Some physicians will place the patient on broad- 
spectrum antibiotics for several days up to a week. 
The patient may adjust the intensity of the stimu- 
lation with the telemetry unit (Fig. 12.7). Patients 
need to be informed that the stimulation may need 
to be increased or decreased over the next several 
weeks depending on the amount of edema and 
trauma to the area. They should avoid twisting or 
bending and lifting for 4 to 6 weeks to minimize 
the risk of lead movement. 


Predictors for Successful Implantation 


Patient selection for permanent implantation is 
based largely on the successful test stimulation 
(i.e., successful stage 1 implantation). Several au- 
thors have sought to determine if any clinical char- 
acteristics are predictive of a successful trial stim- 
ulation. Scheepens et al noted that patients who 
were older, had longer duration of complaints, and 
a neurogenic bladder were more likely to have an 
unsuccessful test (25). In addition, patients with 
urinary retention were less likely to have success- 
ful stimulation compared to patients with urge in- 
continence. The history of disc surgery increased 
the likelihood of a positive test. The authors, how- 
ever, concluded by saying that a test stimulation 
phase is still necessary to determine objectively 
whether the patient can be successfully implanted. 

In a recent study assessing the role of patient 
age, Amundsen et al noted that cure rates, defined 
as no daily incontinent episodes, were signifi- 
cantly greater in patients under the age of 55 (65% 
vs. 37%) (26). Though there was no difference in 
comorbidities between the two age groups, they 
noted that individuals with three or more chronic 
conditions had a lower chance of cure. Both 
groups, however, had a statistically significant im- 
provement in the number of incontinent episodes, 
quality of life, pad usage, and voiding frequency. 
Of note, the two groups may have not been com- 
parable, as detrusor contractions on formal urody- 
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Lead Extension ; 


Connection of Coiled Lead Ps 


FIGURE 12.6 © 


namic testing were noted in 80% of the younger 
patients as opposed to 60% in the older patients. 
These results were reported for the older technique 
of outpatient test stimulation (PNE) followed by 
surgical placement of the leads. In their initial 
study of these older patients, the same group noted 
a 48% response rate to the test stimulation, which 
is lower than most reported rates of successful test 
stimulation (27). It would be interesting to reassess 
those patients who failed the initial test stimulation 
with the now two-staged procedure. It is possible 
that these older patients had more orthopaedic ab- 


FIGURE 12.7 @ Patient telemetry unit. 
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Implantable pulse generator and lead in place. 


normalities, which made spinal needle placement 
more difficult, and fluoroscopy may have been 
useful. Certainly in other groups, it has been 
shown that the two-staged approach does result in 
a greater percentage of successful test stimula- 
tions. 


Results 


Frequency, Urgency, and/or Urge 
Incontinence 


A recent Medline search to 2005 reveals that there 
continues to be only three randomized control tri- 
als evaluating Interstim in patients with frequency, 
urgency, and/or incontinence (overactive bladder). 
There have been no additional ones since 2000. 
Schmidt et al randomized 34 patients with urge in- 
continence to immediate implantation and 42 pa- 
tients to delayed implantation (28). At 6 months, 
47% of the implanted group were dry and 29% had 
a greater than 50% improvement. There was a sig- 
nificant reduction in leaks per day and pad usage. 
Once stimulation was deactivated, the number of 
incontinent episodes increased back to baseline. 
Hassouna et al randomized 51 patients with fre- 
quency/urgency: 25 to immediate implantation 
and 26 to delayed implantation (3). At 6 months 
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there was a statistically significant reduction in 
number of voids per day (16.9 +/- 9.7 to 9.3 +/- 
5.1), volume per void (118 mL +/- 74 to 226 mL 
+/- 124), and degree of urgency (rank 2.2 +/- 0.6 
to 1.6 +/- 0.9). Efficacy was sustained at 12 and 
24 months. Weil et al randomized 21 patients to 
immediate implantation and 23 to continuation of 
conservative therapy (20). At 6 months the control 
group was eligible to cross over. Fifty-six percent 
were dry and 75% had greater than a 90% im- 
provement. Implanted patients exhibited improved 
quality-of-life measures (physical function and 
emotional role) compared with controls. 

These studies suffer from a number of epidemi- 
ological problems, most notably patient dropout. 
Schmidt initially implanted 86 patients, but 6- 
month data was reported on only 58 patients 
(58/86 = 67%) (28). Similarly, Weil et al random- 
ized 21 patients to immediate implantation, but 
only 16 patients were evaluable at 6 months (20). 
Long term, the dropout numbers are even greater, 
with 36% of the original patients evaluable at 18 
months (28). This raises the concern about the po- 
tential of significant bias, since it is possible that 
those lost patients represented a disproportionate 
number of treatment failures. 

Observational trials have produced similar re- 
sults. Cure rates range from 26% to 68%, with 
greater than 50% improvement in 4% to 85% 
(Table 12.2) (1,3,13,15,16,19,28-44). Long-term 
results have typically shown lower success rates, 
with a certain percentage noting failure with time. 
At a mean follow-up of 30.8 months, Janknegt et 
al noted more than 50% improvement in 30% of 
the 96 patients (37); Siegel 59% at 3 years (41); 
Elhilali 45% at a mean of 6.45 years (39); and 
Aboseif 77% at 24 months (42). 

With increasing time, it has become obvious 
that surgical revision rates are higher than initially 
reported (Table 12.3). Explantation rates range 
from 1.4% to 22% and replacement/relocation 
rates range from 1.4% to 54%. Dasgupta noted a 
54% revision rate in 26 retention patients, with the 
most common reasons being loss of efficacy, dis- 
comfort, and leg pain (45). The total number of op- 
erations often exceeds the numbers of patients in 
the particular study; for example, Weil reported a 
total of 57 reoperations in 36 patients (16). 
Recently Elhilali reported on 41 of 52 patients 
available for long-term follow-up (39). Of the 22 
patients with urgency and frequency, at a mean of 
6.45 years, 2/22 (9.1%) had the device removed 
and 3/22 (13.6%) stopped using it. Of the six urge 
incontinent patients, 2/6 were explanted and 1/6 
stopped using it. Additionally, 1/9 retention pa- 
tients stopped using the device. Thus, the overall 


removal rate was 5/41 (22%), with an additional 
22% stopping using the device. This is an impor- 
tant consideration in view of the expense of the de- 
vice. Therefore, it is important to choose patients 
well and to stress to them that this is not a “one- 
shot deal” but a life-long commitment during 
which time they may require multiple operations 
and that efficacy may change with time. 

In addition, use in the older patient must be ap- 
proached with caution. The small amount of data 
available suggests that the success may be lower in 
older patients and those with multiple comorbidi- 
ties (25-27). 


Retention 


Most studies reporting on success with urinary re- 
tention have small numbers of patients. This is not 
surprising, as this condition is typically less com- 
mon than overactive bladder. In the only random- 
ized control trial, Jonas et al enrolled 177 patients 
with urinary retention refractory to standard ther- 
apy (46). Sixty-eight patients had successful pe- 
ripheral nerve evaluations; 37 of these patients 
were randomly assigned to immediate implanta- 
tion and 31 patients to delayed implantation. 
Results were reported on 29 of the implanted pa- 
tients and 22 controls. Of the remaining 17 pa- 
tients, 6 had not yet been enrolled, 3 were lost to 
follow-up, and 8 did not complete the voiding 
diary. At 6 months, 69% of those treated were 
voiding normally without catheterization and 14% 
had greater than a 50% reduction in postvoid resid- 
ual. Results were sustained at 18 months. 
Observational data has consistently shown higher 
cure rates for this condition compared to overac- 
tive bladder, with cure rates of 65% to 97%. An 
additional 11% to 33% of patients required mini- 
mal catheterization (once per day). The effect ap- 
pears to be well sustained long term, especially 
when compared to the long-term results for over- 
active bladder patients (Table 12.4) (23,30,31,34, 
41 42,45-47). 


Interstitial Cystitis 


Interstitial cystitis is still not an approved indica- 
tion for implantation. These patients are typically 
implanted because of their complaints of fre- 
quency and urgency. Several small series have 
been published detailing the success in patients 
with refractory or end-stage disease. Unlike stud- 
ies of frequency and urgency, these studies typi- 
cally report quality-of-life measures, and most use 
a pain scale assessment (47-52). 

The largest study to date, by Whitmore et al, 
found significant improvement in frequency, pain, 
and quality-of-life measures (48). More than 76% 
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Success Rate for Treatment of Urge Incontinence (UI), Frequency, Urgency 


Author Study Diagnosis n Voids/Day Leaks/Day 
(pre-/post-surgery) 
Elabbady (30) Observational Frequency, urge, 9 Improved by 37% Improved by >50% 
pain 
Schmidt (28) Randomized Ul 34 Immediate Rx 9.7/2.6 
42 Delayed Rx 9.3/11.3 
Bosch (15) Observational UI 18 
Thon (29) Observational UI 20 
Shaker (31) Observational UI 18 6.49/1.98 
Weil (16) Observational UI 24 3.7/8.7 4.9/1.1 
Dijkema (13) Observational UI, frequency, urge, 23 TANS 
pain 
Edlund (18) Observational UI 9 5.9/2.8 
Weil (20) Randomized UI 44 
Bosch (17) Observational Ul 30 14.1/10.3 7.8/3.3 
Tanagho (1) Observational UI 97 
Hassouna (3) Randomized Urgency, frequency 25 Immediate Rx 16.9/9.3 
26 Delayed 15.2/15.7 
Bosch (19) Observational UI 45 7.1/1.3 
Spinelli (34) Observational UI 86 5.4/1.1 
Chartier-Kastler Observational UI 9 16.1/8.2 
(33) 
Everaert (32) Observational Ul, retention, pain 53 
Cappellano (35) Observational UI 47 5.8/0.9 
Heesakkers (36) Observational UI 105 10.9/4.3 
Janknegt (37) Observational UI 96 3.2/9.2 10.9/4.2 
Spinelli (38) Observational UI 20 10/7.3 4.9/2.5 
Elhilali (39) Observational Frequency, urgency 22 frequency, 
urge; 6 UI 
Ruiz-Cerda (40) Observational UI 25 4.5/0.8 
Siegel (41) Observational UI, frequency, 41 
urgency 
Aboseif (42) Observational Frequency, urgency 43 17.9/8.6 6.4/2 
>90% >50% 
Author Pads Urgency Improvement Improvement Cure Criteria Follow-up 
Elabbady (30) Improved by 9 Diary 3-52 m 
>50% 
Schmidt (28) 6.2/1.1 29% 47% Diary 6m 
5.0/6.3 
Bosch (15) 61% 83% 50% Diary 29m 


(continued) 
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Success Rate for Treatment of Urge Incontinence (UI), Frequency, Urgency 


>90% >50% 

Author Pads Urgency Improvement Improvement Cure Criteria Follow-up 
Thon (29) 85% Not stated Min. 12 m 
Shaker (31) 4 44%  Diary/UDS 3-83 m 
Weil (16) 6.6/2.3 66% 12% Diary/UDS 6m 
Dijkema (13) 4.5/1.8 60% 83% Diary 12m 
Edlund (18) 3/1.9 Diary 8-39 m 
Weil (20) 75% 33% 56%  Diary/UDS 6m 
Bosch (17) 6.6/2.4 Diary/UDS 6-68 m 
Tanagho (1) 68% Notstated Not stated 
Hassouna (3) 2.2/1.6 Diary 24m 
Bosch (19) 5.4/1.2 40% 20% Diary/UDS 
Spinelli (34) 57% Diary 3m 

65% Diary 6m 

55% Diary 9m 

59% Diary 12m 

43% Diary 18m 
Chartier-Kastler (33) 100% 56% Diary/UDS 7-72 m 
Everaert (32) 28% 57% Diary 13-39 m 
Cappellano (35) Diary 12m 
Heesakkers (36) 6.5/2.4 45 m* 
Janknegt (37) 6.6/2.7 30% 26% Diary 30.8 m* 
Spinelli (38) 3.7/2.25 Diary 6m 
Elhilali (39) 45% Diary 1.3-13.33 y 

17% 6.45 y* 
Ruiz-Cerda (40) 66% 55% Diary 6.8m 
Siegel (41) 59% 40% Diary 3y 
56% 2y 

Aboseif (42) 3/1.5 77% Diary 24 m* 
*= mean 


UDS, urodynamic study. 


of the 33 patients reported more than 50% im- 
provement. Smaller studies have reported similar 
findings, with all showing a significant decrease in 
pain and improved quality of life. Improvement 
rates from 76% to 96% were reported (Table 12.5). 
Peters at al noted that in 21 narcotic-dependent 
end-stage patients, 4/18 stopped all narcotics, and 
the mean decrease in morphine equivalents was 
from 81.6 to 52.0 mg/day (30%) (52). 


Urodynamic Changes 


There appears to be a general consensus in the lit- 
erature that there is an increase in first sensation to 
void and maximum cystometric capacity for those 
with frequency, urgency, and urge incontinence. 
Unfortunately most studies published do not state 
whether this was a statistically significant change 
(Table 12.6) (13,15,17,20,30,31,53-55). Of the 
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Surgical Revision Rates (Long Term) 
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Author Explant Replaced/Relocated No. of Reoperations 
Heesakers (36) 14/105 (13%) 
Ruffion (43) 4/33 (12%) 
Weil (16) 12/36 (33%) 57 
Ruiz-Cerda (40) 1/69 (1.4%) 1/69 (1.4%) 5 
Spinelli (23) 1/22 (4.5%) 5 
Aboseif (42) 1/64 (1.6%) 5 
Scheepens (25) 2/15 (13%) 1/15 (6.5%) 5 
Bosch (19) 7/45 (15.5%) 25 
Koldewijn (44) 6/40 (15%) 9/40 (22%) 26 
Shaker (31) 1/18 (5.5%) 2/18 (11%) 7 
Dasgupta (45) 14/26 (54%) 21 
Janknegt (37) 11/96 (11%) 
Elhilali (39) 5/41 (12%) 
Hijaz (24) 16/130 (12.3%) 26/130 (20%) 
Success with Urinary Retention 
Self-Cath 
Author Study n (Preop/Postop) Cure >50% Reduction in PVR Follow-up 
Elabbady (30) Observational 8 4.2/1.3 3-52 m 
Shaker (31) Observational 20 Decreased from 78.3 1-18 m 
to 5.5 mL 

Chai (47) Observational 7 71% 2-48 m 
Jonas (46) Randomized 37 Rx 69% 14% 18m 

31 Control 
Spinelli (34) Observational 45 67% 13% cath Ix/day 6m 

50% 33% cath 1x/day 12m 
Spinelli (23) Observational 21 3.96/1.19 6m 
Dasgupta (45) Observational 26 65% 11% cath 1x/day 2-73 m 
Elhilali (39) Observational 9 78% 1.3-13.3 y 
Siegel (41) Observational 42 70% 1.5y 
Abosief (42) Observational 20 90% >90% improvement in 6-36 m 
quality of life 


PVR, postvoid residual. 
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two urodynamic reports on retention, there appears 
to be an increase in peak flow rate after implanta- 
tion. Shaker’s group (53) showed statistical signif- 
icance but Elabbady et al (30) did not. This may be 
due to the fact that in the former group no patients 
voided preoperatively versus the latter, where in- 
complete voiders were included. 

The bottom line is that if a symptom diary 
shows significant reduction in frequency, urgency, 
and incontinence and improved voiding in the case 
of retention, the patient is eligible for implantation 
irrespective of urodynamic changes. 


COMPLICATIONS 


Tables 12.7 and 12.8 summarize the adverse events 
with test stimulation and permanent implantation, 
respectively (3,6,13,20,24,28,32,34). Revision 
rates range from 10% to 33%. Common complica- 
tions are pain at the implant site (4% to 34%) fol- 
lowed by lead migration (4% to 17%). The high 
prevalence of pain is partially accounted for by the 
fact that the initial implantation devices (IPG) were 
placed in the lower abdomen. It is currently stan- 


dard practice to place these over the buttock; how- 
ever, Everaert reported pain equally at all sites (32). 
Patients need to be informed of the relatively high 
rate of reoperation as discussed above. 
Explantation rates range from 1.4% to 22% and re- 
placement/relocation rates from 1.4% to 54%. 
Infection or skin breakdown invariably results in 
removal. Several authors have noted that no matter 
how quickly or often you attempt to move the de- 
vice or reclose the skin, once the skin is breached, 
removal is inevitable (see Table 12.3) (24). 

Recently there have been reports of decreased 
efficacy or cessation of response with time. Weil 
et al noted over a 6- to 36-month follow-up, 8/34 
(24%) had deterioration in primary outcome meas- 
ures (20). On logistic regression analysis, they 
noted no predictors for these treatment failures. 
Everaert et al reported 6/53 (11%) late device fail- 
ures. Reoperation resulted in no improvement in 4 
and a temporary response in 1, but the ultimate re- 
sult was failure (32). The authors concluded that 
revision for late failures in patients with a good S3 
response is not successful. This has also been the 
author’s own personal experience. 


Complications with Permanent Implantation 


Weil Schmidt Hassouna Spinelli Everaert Swinn 
Author (20) (28) (3) (34) (32) (6) 
Number of patients 21 34 219 103 53 38 
Complication (%) 
Pain at IPG 29 19.1 15.3 3.9 34 
Lead migration 17 7 8.4 4 8 
Lead pain 5.4 
Operative revision 32.5 33.3 9.7 24 
Leg pain 17 8 
New pain 9 17 
Leg stimulation 5 8 
Change in bowel function 5 2.9 6 
Urinary retention 2 
Vaginal cramps 2 
Anal pain 2 
Skin irritation 2 5.7 
Infection 6.1 2 
Wound problem 1.9 


IPG, initial implantation device. 
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Complications with PNE 
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Multicenter 
Complication Pooled Data Dijkema (13) Schmidt (28) Hijaz (24) 
Lead migration 9.90% 8.60% 
Lead/test stimulator disconnection 2.60% 
Stimulator defect 4.30% 
Temporary pain 2.60% 21.70% 2.9% 
Change in bowel habit 0.60% 
Infection or skin irritation 0.60% 5.70% 4% 


PNE, peripheral nerve evaluation. 


The use of neurophysiological testing can help 
to identify true device failures versus those who 
may benefit from reprogramming or revision. 
With the stimulator on, those who have a de- 
tectable EMG response at the anal sphincter are 
not reoperation candidates. No EMG response in 
the setting of normal impedance indicates elec- 
trode movement, and reoperation may be success- 
ful. It is the only objective means of determining 
the correct function and position of the lead (56). 


Bilateral Chronic Sacral 
Neuromodulation 


As we can see from the results, not all patients re- 
spond to this modality. With this in mind, several 
authors have advocated the use of bilateral stimu- 
lation. The rationale for this is that each half of the 
bladder has its own confined innervation. Animal 
studies in cats have shown that with bilateral stim- 
ulation there is a significant increase (33%) in 
bladder inhibition. In contrast, stimulation of sev- 
eral levels (i.e., S2, S3) does not produce the same 
effect. Unfortunately, there is very little clinical 
data to support its use. Scheepens et al performed 
a randomized prospective crossover trial of unilat- 
eral versus bilateral stimulation, but only with the 
peripheral nerve evaluation (i.e., not with perma- 
nent implant) (57). In an effort to minimize poor 
response due to lead movement, only patients with 
x-ray confirmation of absence of lead movement 
were studied. Of the 13 patients with urge inconti- 
nence and 13 patients with retention, no significant 
improvement was noted in bilateral versus unilat- 
eral; however, 2 patients who had failed unilateral 
succeeded with bilateral stimulation. Braun et al 
published on bilateral stimulation both in the 


German and the Spanish literature. Patients were 
implanted after sacral laminectomy (not a tech- 
nique used here). Their initial work of 20 patients 
(58) was followed by publication of 30 patients; 
however, this included the initial 20 patients (59). 
They reported that at 2 months, bilateral stimula- 
tion was successful, but none of these patients had 
unilateral implants at any stage. Hohenfellner also 
published on the use of bilateral leads after 
laminectomy (60). Ten of 11 patients responded, 
but once again these patients did not have a trial of 
unilateral lead placement. 

Therefore, as the literature stands currently, 
there is no indication to perform bilateral stimula- 
tion as a first-line therapy. Some patients, particu- 
larly those with urinary retention, may benefit 
from bilateral neuromodulation; however, predic- 
tive factors for this have not been elucidated. 
Because of the lack of scientific support and po- 
tential expense of bilateral implantation, unilateral 
stimulation should be the recommended method 
and bilateral stimulation should be considered 
only should unilateral fail, particularly in a patient 
with urinary retention. 


Pregnancy 


There are a large number of reproductive-age pa- 
tients who have been implanted. The question 
arises as to how to manage sacral stimulation once 
pregnancy is diagnosed. The largest series to date 
reported on six patients, five who deactivated the 
stimulator after 7 weeks of pregnancy and one 
who deactivated it prior to pregnancy (61). One of 
these patients reactivated the stimulation at 19 
weeks. There were no reported teratogenic effects. 
The only reported complication was a premature 
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delivery in the patient who had neuromodulation 
during the initial 7 weeks of pregnancy. It is im- 
possible to determine whether this played a role. 

The ideal mode for delivery is uncertain. There 
have been theoretical concerns that the lead may 
be damaged or displaced during a vaginal delivery. 
Risks and benefits of elective cesarean section 
need to be weighed against these potential risks. 
Current manufacturing guidelines recommend that 
neuromodulation be discontinued as soon as a di- 
agnosis of pregnancy is made. If the risk of urinary 
complications from deactivating the device out- 
weighs potential risks to the pregnancy, then reac- 
tivation could be considered. 


Patient Satisfaction and Quality 
of Life 


Most articles have looked at efficacy, and few 
have specifically addressed patient satisfaction 
and quality of life. Four different instruments have 
been reported in the literature to assess quality of 
life after implantation: Short Form 36 Health 
Survey (SF-36), Incontinence Impact Question- 
naire (IQ), Beck Depression Inventory, and a 
Quality of Life Index Questionnaire. In trials using 
the SF-36, significant improvement was shown in 
the emotional raw score, physical functioning 
score (20), physical health component (28), and 
change in health perception (31). Using the IIQ, 
Amundsen et al noted a significantly higher total 
score in implanted patients compared to baseline 
(27). Using the Beck inventory, Shaker et al noted 
a 10% to 40% improvement in scores but did not 
specify whether these were statistically significant 
(31). On a 22-item domain-specific quality-of-life 
questionnaire, Capellano et al showed a significant 
higher quality-of-life score after implantation (35). 

With regards to patient satisfaction, Everaert et 
al reported that despite the fact that 81% continued 
to use the device, only 68% of patients were satis- 
fied and only 66% would repeat the procedure 
(32). They felt the dissatisfaction with long-term 
success was explained by the occurrence of com- 
plications in all patients. 


Percutaneous Neuromodulation 


One of the challenges of sacral neuromodulation is 
that between 30% and 50% of candidates will fail 
their test stimulation stage and therefore not be el- 
igible for permanent implantation. The rate is 
lower with the new tined lead, but there are still a 
certain percentage of patients who fail the stage 1. 
Several authors have described a new technique 
that directly stimulates the pudendal nerve, the ra- 


tionale being that afferent activity is contributed 
not solely by S3 (35.5%) but also by S1 (4%) and 
S2 (60.5%) (62). Therefore, for those patients who 
fail S3 stimulation, direct stimulation of the pu- 
dendal nerve, which is innervated by multiple 
branches, may be a possibility. 

In 2005, two research groups simultaneously 
reported the use of two different leads implanted at 
the level of the pudendal nerve. Groen et al re- 
ported on the use of the Bion (63). This is a self- 
contained, battery-powered, programmable mini- 
neurostimulator (size 28 X 3.3 mm, weight 0.7 g) 
with integrated electrodes that can be implanted 
adjacent to the pudendal nerve in Alcock’s canal. 
A 3- to 4-mm skin incision is made 1.5 cm medial 
to the ischial tuberosity, and using a special kit the 
electrode can be placed. Subjects undergo a test 
stimulation phase called the percutaneous screen- 
ing test (PST). The pudendal nerve is stimulated 
via a needle and an external pulse generator at the 
same settings as the Bion. Cystometrography is 
performed prior to stimulation and then after 10 
minutes of stimulation. The test stimulation phase 
is considered positive if stimulation results in a 
more than 50% increase in bladder volume at the 
first detrusor contraction or the maximum cysto- 
metric capacity. The test is performed on both 
sides to determine on which side to implant the 
electrodes. In the operating room, the patient is se- 
dated and local anesthesia used. The electrode is 
placed using palpation of the ischial spine, fluo- 
roscopy, and electrodiagnosis with surface elec- 
trodes perianally. 

Simultaneously Spinelli et al described the use 
of a quadripolar tined lead placed next to the pu- 
dendal nerve in Alcock’s canal (64). This is also 
performed with neurophysiological testing. This 
surgical approach can either be perineal or poste- 
rior. With the perineal approach, the patient is 
given local anesthesia at the level of the ischial 
tuberosity, 4 cm deep in the direction of the ischial 
spine. With a finger either in the rectum or the 
vagina, a 20-gauge insulated needle (Medtronic 
041828, 041829) is guided to the ischial spine. It is 
then directed medially and dorsally to reach the is- 
chiorectal fossa until it is located below and be- 
hind the ischial spine in Alcock’s canal. The nee- 
dle is then stimulated, and the external anal 
sphincter activity is monitored and recorded. The 
maximum compound muscle action potential 
(CMAP) is noted and compared to the original test 
stimulation CMAP, and the position of the needle 
is adjusted until the tracing reproduces the test 
stimulation. When correct positioning is con- 
firmed, either a temporary stimulation lead or the 
definitive quadripolar tined lead can be placed. 
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This is done in a manner similar to placing the 
tined lead with the Interstim (i.e., stylet, intro- 
ducer, feeding of the lead). The introducer is not 
removed until the lead is confirmed to be in the 
correct position (i.e., consistent CMAP). The lead 
is then tunneled and connected to the temporary 
stimulator. In the posterior approach, the patient is 
prone and the ischial spine is located by drawing 
two intersecting lines, one horizontally from the 
greater trochanter and the second vertically from 
the tip of the ischial tuberosity. The rest of the pro- 
cedure is the same. The second stage consists of 
implanting the IPG (Interstim 3023, Med-tronic). 
The IPG in this case is then placed in the lower ab- 
domen. 


Results 


Initial results from pudendal nerve stimulation 
were described in abstracts in 2003 and 2004. The 
initial results were published in 2005 (63,64). 
Using the Bion as described above, Groen et al re- 
ported on 14 patients with idiopathic urodynami- 
cally demonstrated detrusor instability who had 
failed previous conservative therapy and neuro- 
modulation (63). Five patients (36%) responded 
positively to the test phase and received the perma- 
nent implant. Six patients were implanted, includ- 
ing one patient who had a significant clinical ef- 
fect. The number of incontinent episodes, pads 
used per day, and leakage severity index signifi- 
cantly decreased after 6 months. When the device 
was deactivated, these values returned to the pre- 
operative ones in a very short period of time. 
Cystometry showed a significant increase in blad- 
der volume at first detrusor contraction and maxi- 
mum at cystometric capacity. Side effects included 
vaginal dryness during intercourse that was re- 
solved by turning the unit off 30 minutes before 
sexual activity, mechanical irritation during bicy- 
cle riding, and altered bowel function (reduced 
defecatory frequency). It should be noted in this 
study the patient selection for permanent implanta- 
tion was based on the result of this so-called PST 
test, which assesses the response including the use 
of urodynamic parameters. The authors felt that if 
urodynamic indices were not included and results 
were based solely on diaries as used for the other 
forms of sacral neuromodulation, the rates for a 
positive test stimulation may be higher. The initial 
conclusion was that this therapy should be consid- 
ered in those patients who have failed the current 
standard sacral neuromodulation. 

In the second paper, Spinelli evaluated 15 pa- 
tients, 6 with the perineal and 9 with the posterior 
approach (64). Three of these patients had already 
failed sacral neuromodulation. Patients were 
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screened for 15 to 45 days. The criterion for im- 
plantation was greater than an 80% improvement 
in the number of daily incontinent episodes. Of the 
15 patients, 3 had no improvement, 2 had a 50% 
improvement, 2 had more than an 88% improve- 
ment, and 8 were continent. Interestingly, seven 
patients had associated bowel dysfunction and 
four reported more normalization of their bowel 
function. Of the seven patients who had 6 months 
of follow-up, maximum cystometric capacity sig- 
nificantly increased. Twelve patients had perma- 
nent implantation. At 6 months, these patients 
showed the same efficacy that had been achieved 
during the screening phase. Interestingly, not all 
patients used the stimulator in the same way. Five 
patients used the stimulator “on demand” to in- 
crease the time between urgency and voiding, 
three patients kept the unit on during the day but 
turned it off at night, and one patient used contin- 
uous stimulation. The conclusion of these authors 
was that implantation of the tined lead into 
Alcock’s canal was feasible using the tools avail- 
able for sacral nerve stimulation. Neurophysio- 
logical guidance is mandatory to verify that the 
lead is in the correct position and to allow maximal 
stimulation of the nerve by assessing the CMAP. 
They felt it offered a therapeutic option to patients 
who had a poor response to conservative manage- 
ment or the current sacral nerve stimulation. 

Obviously, with both of these studies, the re- 
sults are very preliminary and larger studies are 
needed to evaluate both the short- and long-term 
effects, as our knowledge from sacral neuromodu- 
lation indicates that efficacy can decrease with 
time. 


PERIPHERAL NEUROMODULATION 


Peripheral stimulation (posterior tibial nerve stim- 
ulation) is a potential option for patients who are 
not candidates for sacral or pudendal nerve im- 
plantation because of the cost or a desire to avoid 
an implantable device or those who find the 
thought of adjusting an implantable device techni- 
cally overwhelming. From the physician’s per- 
spective, placement of a needle in a peripheral 
nerve is technically less challenging than implan- 
tation of a sacral nerve stimulator. The Urgent PC 
(Uroplasty, Inc, Minneapolis, MN), formerly 
known as the Stoller afferent nerve stimulator 
(SANS), provides a means of stimulating S3 via 
the transcutaneous root at the level of posterior tib- 
ial nerve (Fig. 12.8). The posterior tibial nerve is a 
mixed sensory motor nerve originating from L4 
through S3. Stimulation can be obtained by attach- 
ing an acupuncture needle (34-gauge) three finger- 
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FIGURE 12.8 @ The Urgent PC for peripheral 
modulation. 


breadths cephalad to the medial aspect of the me- 
dial malleolus (Fig. 12.9). This corresponds to the 
Spleen-6 acupuncture point. Typically, the stimu- 
lator is attached via a connecting lead to the needle 
and a surface-ground electrode. Stimulation is per- 
formed weekly for 20 minutes for an initial 12 ses- 
sions. This technique has been studied mostly for 
irritative voiding syndromes (1.e., overactive blad- 
der), but there is a small amount of data on its use 
in urinary retention. Table 12.9 details the recent 
studies. It appears to be effective in decreasing 


FIGURE 12.9 ® Positioning of the needle at 
the medial malleolus. 


both daytime and nighttime frequency and de- 
creasing the number of incontinent episodes. Data 
on the percentage of patients actually dry is more 
difficult to obtain, though it does appear that 40% 
to 50% of patients report a cure. The reader will 
note, however, that all the studies were performed 
at 12 weeks, and long-term data on this technique 
is not available. Herein lies one of the future chal- 
lenges with this therapy, as we do not know how 
many total sessions are needed to achieve maxi- 
mum effect or how often the stimulation needs to 
be repeated to maintain this effect. 

With respect to urinary retention, the two small 
studies performed show a significant decrease in 
catheter volume, but it does not appear to abolish 
the need for catheterization (65—72). Therefore, it 
does not appear to offer a cure or resolution of re- 
tention. 

The therapy does appear to alter urodynamic 
parameters, with an increase in the volume at the 
first detrusor contraction (73) and an increase in 
the maximum cystometric capacity (73,74). 
Vandoninck noted that patients with greater size of 
their detrusor contractions appeared to have less 
response to this therapy (68). 

There is very little information about its spe- 
cific use in interstitial cystitis; however, two pa- 
pers reported pain scores, one in a group of pa- 
tients with frequency and urgency and the other 
with chronic pelvic pain. The first paper noted a 
significant decrease in pain score, from 7.6 to 3.1 
(69), and the second paper found a 67% decrease 
in pain (70). 

In summary, the data in the short term looks 
promising, with improvement rates similar to the 
standard conservative therapy; however, it must be 
noted that patients typically in these studies had 
failed all other means of conservative therapy, so 
this is obviously a more hardcore group of patients 
to treat. This appears to be a reasonable alternative 
to patients who have failed anticholinergic med- 
ication and who for financial, cognitive, or other 
reasons are not candidates for an implantable de- 
vice. Studies consistently show the lack of any sig- 
nificant side effects for this therapy, so it is very 
attractive. 


BOTULINUM A TOXIN THERAPY 


Botulinum toxin (Botox) exerts its effect by in- 
hibiting the release of acetylcholine from the 
motor nerve. Without the neurotransmitter, the 
muscles are unable to contract. It has been shown 
in skeletal muscles that intramuscular injection of 
the toxin causes temporary chemodenervation and 
muscle relaxation. It has been hypothesized that 
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Voids/Day 
Author Study Diagnosis n Voids/Night Leaks/Day 
Van Balken (65) Multicenter Overactive bladder, 37 & 12 17% decrease 
retention 38% decrease 
Govier (66) Multicenter Overactive bladder 53 25% decrease 35% decrease 
21% decrease 
Vandoninck (67) Multicenter Overactive bladder 35 12.5/10 (24 h) 5/1 
Vandoninck (68) Multicenter Overactive bladder 90 13/10 (24 h) 5.2 
Klingler (69) Single-center 16.1/4.4 
Frequency, urgency 15 8.3/1.4 
Frequency, urgency, 26 9.2/6.5; 2.9/1.4 
urge incontinence, 22 8.7/7.1; 2.5/1.3 1.2/0.4 
Ruiz (70) Single-center interstitial cystitis 3 
Van Balken (71) Multicenter Chronic pain 33 
Vandoninck (72) Multicenter Retention 39 
Quality of Follow- 
Author Life Pain Score Improvement Cure Criteria up 
Van Balken Improved 60% want to QOL, diary 12w 
continue 
therapy 
Govier Significant increase QOL, diary 12w 
Vandoninck 46% QOL, diary 12w 
Vandoninck Significant increase 70% QOL, diary 12w 
Klinger Significant increase 7.6/3.1 56% 46.7% QOL, pain score 12w 
Ruiz Decrease in 67% QOL, diary 12w 
Van Balken Significant increase Significant decrease 21% >50% QOL 12w 
improved 
Vandoninck Significant increase 41% >50% 15% QOL, diary 12 w 


decrease in no. 
cath 


QOL, quality of life. 


intradetrusor botulinum toxin may block the 
presynaptic release of acetylcholine from the 
parasympathetic nerves, similar to its mechanism 
with skeletal muscles. Therefore, it has been pos- 
tulated that it would be an effective treatment for 
overactive bladder. Currently its use in bladder 
conditions is not FDA approved. 

There appear to be various techniques to inject 
anywhere from a total of 100 to 300 units of Botox 
into the bladder mucosa. The technique can be 
done under local, general, or spinal anesthesia. 


Typically, the toxin is diluted in injectable saline. 
With time, the technique has been redefined, and it 
appears that lower doses (i.e., 20 units) injected 
into more sites (i.e., 20 sites) shows significant im- 
provement and lessens the chance of retention. A 
1% Xylocaine solution is instilled into the bladder 
initially to provide some anesthesia. Two hundred 
or 300 units of Botox are diluted in 20 to 30 mL of 
saline. Using a rigid cystoscope and a collagen in- 
jection needle, 0.5 to 1.0 mL of solution is injected 
at 20 to 30 sites with a distance of 1 to 1.5 cm be- 
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tween each site. Injections are placed above the 
trigone in an effort to reduce the theoretical con- 
cern of developing ureteral reflux should the 
Botox diffuse. The patient is continued on antibi- 
otics several days after the procedure. Patients are 
taught self-catheterization prior to the procedure, 
as this is a potential risk. 

Two studies published in 2005, one in the 
United States (75) and one in the United Kingdom 
(76), have shown that it appears effective in pa- 
tients with idiopathic detrusor instability. Popat re- 
ported on 31 patients with detrusor overactivity 
(76). Maximum cystometric capacity increased 
from 194 mL to 327 mL in these patients. 
Frequency decreased from 13.6 to 8.3 per 24 
hours, leakage from 3.2 to 0.6. Urgency was also 
significantly reduced. At 16 weeks, 8 of 14 (57.1% 
of patients) were continent. Nineteen percent of 
patients did require intermittent use of self- 
catheterization. Smith et al reported on one institu- 
tion’s experience using Botox for a variety of 
voiding dysfunctions (75). One hundred and ten 
patients were injected either in the bladder (n = 
42) or in the urethra (n = 68) for a variety of blad- 
der conditions related to multiple sclerosis, spinal 
cord injury, interstitial cystitis, stroke, and overac- 
tive bladder. Of the 32 patients with pure over- 
active bladder, there was a 40% decrease in voids 
per 24-hour period and a decrease in pad use from 
93% to 12%. Cystometry showed an increase in 
capacity from 153 mL to 246 mL. The authors ob- 
served that repeated injections appeared to last 
longer than the initial injection, with some patients 
maintaining efficacy for more than a year. 

Rapp reported the results of Botox for detrusor 
overactivity in patients who had previously failed 
anticholinergic therapy (77). Thirty-five patients 
had a total of 300 units of Botulinum A toxin in- 
jected into 30 sites within the bladder. Postinjec- 
tion efficacy was evaluated using the Incontinence 
Impact Questionnaire (IIQ-7) and the Urogenital 
Distress Inventory (UDI-6). Specific information on 
voiding frequency, pad use, and leakage episodes 
was not included in the article. The authors reported 
that 34% of patients had complete resolution of 
their symptoms, with a further 26% having slight 
improvement and 40% having no improvement at 3 
weeks. At 6 months, the responders noted continued 
significant improvement; however, it was not as 
good as the improvement at 3 weeks. Patients noted 
improvement in their symptoms at a range of | to 14 
days (mean 5.3) postprocedure and improvement 
reached maximal effect at 2 to 20 days (mean 8.3). 
The authors did not report whether any patients re- 
quired catheterization for retention. A review of 


early experience from abstract data is available in 
the Journal of Urology (78). 

It appears, at least on initial experience, that 
Botulinum toxin may have a role in patients with 
overactive bladder that is refractory to other thera- 
pies. It should be remembered, however, that this 
is anonapproved indication and at this stage is typ- 
ically not covered by insurance. Long-term effects 
of repeated Botulinum toxin injections in the blad- 
der are unknown, either locally within the bladder 
or systemically. Therefore, caution needs to be ex- 
ercised at embracing this as a first-line therapy for 
all patients until more long-term data is available. 


CONCLUSIONS 


Neuromodulation, whether it is sacral, pudendal, 
or peripheral, is effective therapy for the treatment 
of frequency, urgency, and urge incontinence in 
patients with a history of poor response to other 
therapies. Sacral stimulation is effective for idio- 
pathic retention, with little published data on the 
other modalities for this condition. Response rates 
for all of these conditions are remarkable when 
one considers that studies on neuromodulation are 
conducted only on patients who have failed con- 
servative therapy and are considered the recalci- 
trant patients. Unfortunately reoperation rates are 
high for sacral stimulation and some patients do 
not maintain efficacy long term. Patients need to 
be counseled accordingly. The pudendal route is 
appealing, but there is only a small amount of data 
to date. Posterior tibial stimulation is more time- 
consuming for the physician and patient; however, 
it has a comparable success rate to the other 
modalities for overactive bladder without the need 
to permanently implant a device, and it should be 
considered. Currently Botox is not FDA approved 
for use in the bladder, but it shows promise. 

The other remarkable thing that we need to re- 
member is that prior to these modalities, we had 
little else to offer a patient who failed conservative 
therapy, and the existence of these technologies 
has brought a tremendous improvement in quality 
of life for those patients who have used them suc- 
cessfully. 
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CHAPTER 13 


Conservative Therapy for 
Stress Incontinence 


Laura Scheufele and Karen Abraham 


INTRODUCTION 


Stress urinary incontinence (SUI) is “the com- 
plaint of involuntary leakage on effort or exertion, 
or on sneezing or coughing,” as defined by the 
International Continence Society (1). Urine leak- 
age from the urethra occurs when the intra-abdom- 
inal pressure exceeds the urethral pressure. The 
reason for the inadequate urethral closure pressure 
may be multifactorial. Pressure generation is af- 
fected by the ability to provide active support (i.e., 
ability of the smooth and striated muscles of the 
intrinsic and extrinsic sphincters to generate pres- 
sure) and passive support (i.e., nonneuromuscular 
factors such as the integrity of the connective tis- 
sue, vascular plexus, and the urethral lining) to the 
lower urinary tract. It is the interplay between fac- 
tors that determines continence. 

Interventions for SUI are directed toward im- 
proving urethral pressure generation and/or mini- 
mizing intra-abdominal pressure. Because of the 
multifactorial origin of SUI, the best outcomes are 
often achieved through a combination of interven- 
tions. The focus of this chapter is on conservative 
therapy techniques for SUI. These are nonsurgical 
techniques that attempt to restore the normal 
anatomic and mechanical relationships of the 
lower urinary tract, including pelvic floor muscle 
exercise, pessary use, lifestyle modifications, and 
pharmacologic interventions. The Agency for 
Health Care Policy and Research’s Clinical 
Practice Guidelines on Urinary Incontinence in 
Adults advise that “the least invasive and least 
dangerous procedure that is appropriate for the pa- 
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tient should be the first choice” when treating uri- 
nary incontinence (2). 

Behavioral management is the treatment of 
choice for SUI because of the low risk, minimal 
complications, and noninvasive nature of the tech- 
niques. The increased risk and cost of surgical re- 
pair make optimizing all nonsurgical therapy a pri- 
ority. Conservative management should ideally 
eliminate symptoms and result in long-term im- 
provement in a patient’s quality of life. Although 
incontinence may not be cured, the severity may 
be lessened such that incontinence no longer has a 
significant impact upon the patient’s lifestyle. 

Women with SUI often present with impaired 
ability to provide both active and passive support 
to the lower urinary tract. The key component of 
active support is adequate pelvic floor muscle 
(PFM) function. The active contraction of the in- 
trinsic and extrinsic sphincters and PFM provide a 
force that closes the bladder outlet (3). If sudden 
external pressure is exerted on the bladder, as in 
coughing, the PFMs respond by quickly contract- 
ing to prevent leakage (guarding reflex). An active 
contraction has been noted to occur 250 msec be- 
fore the increase in intra-abdominal pressure in 
asymptomatic individuals (4). This contraction ac- 
tively closes the bladder outlet, countering the ab- 
dominal pressure. Women with SUI have been 
observed to have significantly lower peak contrac- 
tions, decreased length of maximal PFM contrac- 
tions, and a progressive decline by decade in max- 
imal PFM electromyographic activity as compared 
to continent women (5-7). If PFM function is 
compromised in any way, such as weakness or im- 
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paired innervation, the guarding reflex will be in- 
adequate, resulting in urine leakage. 

Women with SUI also have been noted to have 
impaired passive support of the lower urinary 
tract. The urothelium and the submucosal vessels 
of the urethra and bladder neck help to create a 
“leakproof” mucosal seal (7,8). A urethra that has 
lost its elasticity and whose submucosal blood sup- 
ply has been compromised by prior surgery, radia- 
tion, obstetric injury, or loss of estrogen may re- 
quire significantly more force from the active 
sphincteric mechanism to obtain a urine-tight clo- 
sure. A hypermobile urethra (i.e., descends with 
abdominal pressure) allows leakage of urine (9). 
The slow twitch muscle fibers of the PFMs pro- 
vide passive support to the urethra and bladder 
neck at rest, whereas the fast twitch muscle fibers 
are a part of the active support mechanism (3). 

Proper anatomic support of the urethra and its 
junction with the bladder at the bladder neck is 
also necessary to resist sudden increases in abdom- 
inal pressure. Pressure is transmitted equally to a 
well-supported urethra and bladder and, therefore, 
conveys equal force to structures trying to release 
and to hold urine (3). Tension in the ligaments and 
fascia supporting the urethra and bladder neck (9) 
and the suburethral layer of vaginal wall and en- 
dopelvic fascia (10) provide a counterforce to the 
abdominal force that is transmitted to the proximal 
urethra, thereby closing the bladder outlet. The in- 
dividual with SUI may have ligaments that are lax 
and stretched or prolapse of the vaginal walls (11), 
allowing the bladder neck to descend into a loca- 
tion where increases in intra-abdominal pressure 
are transmitted only to the bladder and not to the 
bladder neck and proximal urethra. This produces 
a significant force for expelling urine. 

The magnitude of the pressure exerted on the 
urethra, which is determined by factors external to 
the urinary system, such as obesity, chronic lung 
disease, occupational and recreational stresses, 
and straining due to constipation, is also crucial in 
determining the likelihood of SUI (12). These fac- 
tors not only affect the pressure causing each SUI 
episode, but may also lead to progressive damage 
of urethral supports. Numerous other nonmodifi- 
able factors are associated with the onset of SUI, 
such as genetic factors (13), collagen content (14), 
race (15), and comorbid disease (16). The remain- 
der of this chapter will discuss management tech- 
niques for SUI that affect the modifiable factors 
related to the onset of SUI. The theoretical ration- 
ale and current evidence supporting each interven- 
tion will be presented. When applicable, sugges- 


tions for improving compliance will also be dis- 
cussed. 


PELVIC FLOOR MUSCLE EXERCISE 


PFM exercise, training of the large levator ani and 
external urethral and anal sphincter muscles, is the 
most commonly prescribed intervention for the 
management of SUI (17). The PFM is composed 
of striated muscle. The levator ani is composed of 
70% slow twitch/type I fibers, which use aerobic 
oxidative metabolism, and 30% fast twitch/type II 
fibers, which use anaerobic glycolytic metabolism 
(3,17). Contraction of both muscle types is neces- 
sary for normal function. The slow twitch fibers 
assist in maintaining passive continence, providing 
pelvic organ support, and are an important part of 
the postural support system. The fast twitch fibers 
provide rapid, forceful contractions in response to 
sudden increases in intra-abdominal pressure, such 
as with a cough, sneeze, laugh, or lifting maneu- 
ver. Interestingly, the slow twitch fibers of the le- 
vator ani form are the only weight-bearing muscles 
in the body whose fibers are oriented transversely. 

Individuals with SUI have been shown to have 
Statistically significant differences in PFM func- 
tion versus continent women (i.e., relative thinning 
and weakness of the PFM). Continent women 
were found to have greater PFM thickness than in- 
continent women as measured by perineal ultra- 
sound (18,19). Mean superficial PFM thickness in 
healthy women with no history of urinary inconti- 
nence or urogynecologic dysfunction was 7.15 
mm at rest and 9.41 mm during an active contrac- 
tion versus 6.34 mm at rest and 8.20 mm during an 
active contraction in the incontinent women. 
Greater muscle thickness has been associated with 
greater strength as measured by vaginal squeeze 
pressure. Continent women were also found to 
have a greater squeeze pressure than incontinent 
women, 39.5 cmH,0O versus 32.0 cmH,O, respec- 
tively (18,19). 

Various factors may affect the strength and 
thickness of the PFM. When PFM strength was 
measured in women who had delivered vaginally 
or via cesarean section and in nulliparous women, 
PFM strength was significantly lower in the vagi- 
nal delivery group compared with the cesarean de- 
livery and nulliparous groups (20). In addition, 
women who had an episiotomy had significantly 
weaker pelvic floor muscles at 8 weeks postpartum 
as compared to women with a spontaneous lacera- 
tion following vaginal delivery, women who had 
an elective cesarean, and those with an intact per- 
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ineum following vaginal delivery (21). The 
women who had an elective cesarean showed no 
significant decline in PFM strength from 36 weeks 
gestation to 8 weeks postpartum. Women in all 
three vaginal delivery groups had a significant de- 
cline in strength as measured by the vaginal cone 
weight in grams of the heaviest cone able to be re- 
tained for | minute with the patient in standing and 
walking. 

PFM function can be defined qualitatively by 
the tone at rest and the strength of a voluntary con- 
traction as strong, weak, or absent or by a vali- 
dated grading system (e.g., Oxford 1-5) (22). A 
PFM contraction may be assessed by visual in- 
spection, palpation (external and/or internal), elec- 
tromyography, real-time ultrasound, or perineom- 
etry (23). Factors to be assessed include strength, 
duration, displacement, and repeatability. These 
variables will determine the personalized exercise 
prescription. The PFM does not function in isola- 
tion and may have function well beyond our cur- 
rent understanding. Studies have demonstrated 
that the PFM contracts prior to postural move- 
ments along with the transversus abdominis and 
multifidus to provide important trunk stability to 
facilitate limb movement. The PFM also cocon- 
tracts with the obturator internus, another pelvic 
muscle, which is an external rotator of the hip joint 
(24). These relationships may also be utilized 
when designing exercise protocols to maximize 
PFM recruitment, facilitate a contraction in those 
with significant PFM weakness, and identify 
sources of coexisting dysfunction. Table 13.1 gives 
tips for identifying an ideal PFM contraction. 

PFM exercises may aid in the management of 
SUI through an increased ability to generate ure- 
thral resistance by increasing periurethral muscle 
tension via a learned program of neuromuscular 
practice (25). PFM exercises are participatory, 
proactive, simple, noninvasive, free of side effects, 
and cost-effective and do not limit more complex 
options for future treatment. These exercises do, 
however, require time, effort, and continued prac- 
tice to produce maximum benefit and continued 
urinary continence (26). The Cochrane Inconti- 
nence Group (27) concluded that PFM training 
was consistently better than no treatment or 
placebo treatment for SUI and should be offered as 
a first-line conservative management to women. 
This recommendation is based on a number of ran- 
domized controlled trials that have examined the 
effectiveness of PFM exercises in the management 
of SUI in various populations (28-31). 

Participation in a PFM exercise program also 
results in successful long-term outcomes. With a 
follow-up of at least 1 year after initiation of PFM 


Tips for Identifying an Ideal PFM 
Contraction 


Observation of “puckering” of the anus 
Observation of “nodding” of the clitoris 


Patient visualization of contraction through use of a 
handheld mirror 


Palpation of superior movement and muscle tension 
medial to the ischial tuberosity 


Palpation of a squeeze around a finger inserted into 
the vagina 


Palpation of a “lift” or anterior movement of the 
posterior vaginal wall 


Negligible visible activity of the gluteals, adductors, 
and rectus abdominis 


Slight inward motion of the abdominal wall (cocon- 
traction of the transversus abdominis) 


No visible motion of the spine/pelvis 
Maintenance of normal breathing pattern 


PFM, pelvic floor muscle. 


exercises, 50% of patients previously referred for 
incontinence surgery avoided the need for surgical 
intervention (32). A majority of the women (2/3) 
who chose a PFM exercise program over surgical 
intervention remained satisfied with their outcome 
and were not interested in pursuing surgery 5 years 
later (33). 

There has been significant debate, however, as 
to the most effective way to train the PFM to pre- 
vent leakage. Various studies have confirmed that 
specific exercise instruction is critical to ensure 
proper performance of a PFM contraction. 
Performance of a PFM contraction provides little 
visual or proprioceptive feedback to the person at- 
tempting the contraction as there is limited joint 
motion. Therefore, subjects often report they are 
unsure if they are performing the PFM contraction 
correctly. Bump et al showed that more than 50% 
of stress incontinent women who received verbal 
instruction alone were performing the PFM con- 
traction incorrectly (34). About half of these 
women were performing a Valsalva maneuver 
using contraction of the rectus abdominis muscle, 
actually promoting versus preventing the loss of 
urine. These findings were confirmed in a recent 
study in which perineal ultrasound was used to 
evaluate the bladder neck during a PFM contrac- 
tion. During attempts to perform an elevating PFM 
contraction, 17% of continent and 30% of inconti- 
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nent women performed an activity that resulted in 
bladder neck depression (35). This inherent confu- 
sion regarding proper performance of a PFM con- 
traction suggests that intervention from a knowl- 
edgeable health care professional is needed to 
ensure proper performance. 

A thorough review of the literature reveals nu- 
merous different PFM exercise protocols for the 
management of SUI. However, based on exercise 
training of skeletal muscles elsewhere in the body, 
many physical therapists recommend training ses- 
sions three or four times per week for at least 15 to 
20 weeks, with three repetitions of eight to ten sus- 
tained PFM contractions lasting 6 to 8 seconds 
each time (10). Incorporation of exercises that in- 
directly recruit the PFM along with the abdominals 
and the other key muscles of the spinal stabiliza- 
tion system may also be beneficial (36). For many 
years, women were instructed to palpate their ab- 
domen during performance of PFM exercises and 
advised to avoid any contraction of the abdominal 
musculature. Recent studies have demonstrated 
that contraction of the deepest layer of the abdom- 
inals, the transversus abdominis, should occur 
with a PFM contraction (37) and actually enhances 
the PFM contraction when patients are instructed 
to contract both muscles simultaneously. 

Another common method of PFM training that 
has been popularized in the media is instruction to 
start and stop the stream of urine during normal 
voiding. This is no longer recommended because 
of the potential interruption to normal voiding con- 
trol mechanisms, leading to incomplete bladder 
emptying and increased risk of bladder infection. 
This activity should be used only as a method for 
patients to test their PFM strength and should be 
limited (once a week maximum). 

Numerous devices are available to aid in the in- 
struction and performance of PFM exercises. 
Clinicians often find other modalities necessary 
for education, motivation, and compliance. There 
is limited evidence available to support the addi- 
tion of biofeedback, intravaginal resistance de- 
vices, or electrical or magnetic stimulation of the 
pelvic floor over PFM training alone (38). These 
specific modalities will be discussed later in the 
chapter. 

Noncompliance with a PFM exercise program 
is quite common. The most common reason cited 
is forgetting to do the exercises (39). Therefore, 
some sort of reinforcement is important to improve 
exercise compliance in women with SUI referred 
for PFM training. In one study, all women received 
(a) education regarding causes and treatment of 
SUI, (b) a PFM diagram, (c) detailed verbal in- 
struction about identification and contraction of the 


PFM, (d) confirmation using biofeedback, (e) a 
PFM exercise sheet informing patients to exercise 
10 minutes twice a day, and (f) verbal encourage- 
ment to perform the exercises for 10 minutes twice 
a day (26). In addition, the experimental group re- 
ceived an audiotape that reinforced the PFM exer- 
cise instruction and provided 10 minutes of PFM 
exercise coaching. At the 4- to 6-week follow-up, 
only 65% of the control group reported exercise 
compliance as compared with 100% of the experi- 
mental group. Only 12% of the control group per- 
formed the exercises twice per day as instructed 
compared to 71% of the experimental group. The 
experimental group performed the exercises three 
times longer than the control group, on average 
15.8 minutes per day as compared to 5.4 minutes. 
A majority of the experimental group (51%) cited 
the tape as a reminder to do the exercises. 

In another study, subjects had weekly visits 
with a nurse practitioner to answer questions and 
encourage PFM exercise training. The overall ad- 
herence rate in that study to the prescribed home 
program was 95.4%. Compliance with a PFM ex- 
ercise program is challenging yet possible. The 
practicality of compliance measures in clinical 
practice needs consideration (40). 

Who is the ideal candidate for PFM exercises? 
Studies have shown that PFM exercises are effec- 
tive in women with complaints of SUI following 
vaginal delivery (41). A large prospective cohort 
study attempted to identify the optimal candidate 
to benefit from PFM exercises to manage SUI 
symptoms (42). The results of the study suggested 
that women with more severe SUI (over two pads 
per day) and longer duration of symptoms (more 
than 5 years) were more likely to fail conservative 
management and require surgery. The results of 
this study raise the question: Would these patients 
have been able to prevent surgery if PFM exercises 
had been initiated earlier (before 5 years)? To date, 
no other consistent variables have been established 
to identify patients most likely to benefit from 
PFM exercises. 

PFM exercise may also be a strategy to prevent 
SUI. A Cochrane review performed in 2002 (27) 
identified 13 randomized trials of PFM training by 
women specifically to prevent incontinence. 
However, many of the studies included women 
with some urinary incontinence symptoms and 
therefore cannot be considered purely preventative 
studies. Three of seven trials in childbearing 
women report less urinary incontinence after 
pelvic muscle training compared with control sub- 
jects 3 months postpartum, whereas four trials 
found no difference. In one trial, benefits seen at 3 
months were no longer present at 12 months. 
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Therefore, at this time there is not enough evi- 
dence to determine whether PFM training can pre- 
vent SUI. 


BIOFEEDBACK 


Biofeedback as applied to the stress urinary popu- 
lation has been defined as “a training technique 
that aims to reverse urinary incontinence by teach- 
ing patients to alter the physiologic responses that 
mediate urine loss” (43). Biofeedback can be 
achieved through a variety of methods, ranging 
from a simple offering of verbal cues during pal- 
pation of a PFM contraction to more complex 
techniques involving equipment such as elec- 
tromyography (EMG), which monitors electrical 
activity of muscle during contraction and relax- 
ation (Fig. 13.1), or manometry, which measures 
pressure generation by a muscle contraction (Fig. 
13.2). Biofeedback is not an intervention that is in- 
tended to be used in isolation, but is best used in 
conjunction with other behavioral techniques. 

Arnold Kegel was the pioneer in the use of 
biofeedback as an intervention for the manage- 
ment of SUI (44). In 1956 he reported a 90.56% 
success rate among 455 women who completed a 
program of PFM exercise utilizing a vaginal peri- 
neometer. He described a number of benefits of 
the use of the perineometer when performing PFM 
exercise, which include: 


e The ability to correctly identify the pubococ- 
cygeus muscle 

e The ability to validate that the patient is per- 
forming the PFM contraction correctly. This can 
be reinforced during every exercise session. 
Kegel believed that a correct contraction with 
good quality was much more important than a 
strong contraction. 


There are differing opinions and scientific find- 
ings reported in the literature as to the benefits of 
EMG and/or perineometer biofeedback to enhance 
PFM training. There are a number of reports that 
describe the benefits of biofeedback training dur- 
ing the initial phase of PFM training (45—47), but 
there is controversy as to the long-term benefit of 
a PFM exercise program that is complemented 
with biofeedback. The Clinical Practice 
Guidelines published by the Agency for Health 
Care Policy and Research (2) assigned a strength 
of evidence rating A to the evidence supporting 
biofeedback as an intervention for SUI. The inter- 
vention was supported by evidence of properly 
controlled trials. 

The reduction in stress incontinence episodes 
with biofeedback-assisted pelvic floor exercise 


programs reported in selected studies ranges from 
55% to 80% of study participants (47-53). Six of 
these studies compared groups performing PFM 
exercises with and without the assistance of 
biofeedback. In most of the studies, there was no 
significant difference in the amount of urine leak- 
age between groups. Only one study (50) reported 
significantly less urine leakage in the group that 
utilized the biofeedback. A systematic review by 
Berghmans et al (47) supported the results of the 
majority of the studies. The authors concluded that 
PFM exercise with biofeedback is no more effec- 
tive than PFM exercise alone. Conversely, a meta- 
analysis of the studies in the systematic review re- 
ported a trend in favor of biofeedback-assisted 
exercise programs. 

There may be other benefits to biofeedback- 
assisted PFM exercise that may influence urine 
leakage. Aksac et al (53) reported that the biofeed- 
back-assisted group demonstrated a significantly 
greater improvement in PFM strength as measured 
with perineometry (a type of manometry), al- 
though there was no significant difference in leak- 
age reduction between the biofeedback and non- 
biofeedback training groups. Burns et al (49) 
reported that the biofeedback group had a signifi- 
cantly greater increase in EMG scores with quick 
contractions than the nonbiofeedback group. 
These scores were found to negatively correlate 
with urine loss. 

Therefore, biofeedback may be a valuable tool 
to use as an adjunct to PFM exercise in certain pa- 
tients, but there is not significant evidence that it is 
superior to PFM exercise alone. The success of the 
intervention may also be “highly dependent on the 
knowledge and skill of the health care provider” 
who is directing the treatment (2). This may be the 
rationale behind the 2001 Medicare ruling regard- 
ing reimbursement for biofeedback as an interven- 
tion for patients with SUI: biofeedback for the 
treatment of SUI is a covered treatment in cogni- 
tively intact patients only if the patient has failed a 
4-week trial of pelvic floor exercises. Many clini- 
cians find the addition of biofeedback to be espe- 
cially helpful when patients are struggling to per- 
form a pelvic floor contraction or if they are 
particularly weak or kinesthetically challenged. 
Improved PFM recruitment has been reported fol- 
lowing as few as six sessions of biofeedback train- 
ing (47). Early success with exercise performance 
may also serve to motivate the patient to comply 
with the home exercise program. 

EMG or manometric training is usually carried 
out through the use of vaginal or rectal sensors. 
The use of vaginal and rectal sensors is contraindi- 
cated in the presence of an active infection, preg- 
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FIGURE 13.1 © EMG biofeedback. A typical EMG biofeedback set-up (A) contains the EMG trans- 
ducer and visual output on a computer screen. PFM activity is generally recorded from a surface electrode, 
an intravaginal (B) or intrarectal sensor. (continued) 
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FIGURE 13.1 @ (continued) The visual display (C) allows the patient to see the amount of muscle ac- 
tivity at rest and with muscle activation. In addition, the clinician can assess the quality of the contraction 
and provide appropriate feedback to the patient during the training session. (Reprinted with permission 


from the Prometheus Group.) 


nancy or less than 6 weeks postpartum, untreated 
atrophic vaginitis, complaints of pain with inser- 
tion of the sensor, recent pelvic or rectal surgical 
procedure, or if the woman is having her menstrual 
period (54). Surface electrodes may be an option 
to replace the internal sensor when contraindica- 
tions for internal sensor use exist or given personal 
preference. Optimal monitoring of the PFMs is 
done with the surface electrodes placed lateral to 
the anus and medial to the ischial tuberosities. 


ELECTRICAL STIMULATION 


Electrical stimulation has been proposed as an ef- 
fective means of activating the PFM in women 
with SUI (Fig. 13.3). Pelvic floor electrical stimu- 
lation can be administered with a single-user vagi- 
nal probe or with external surface electrodes, often 
placed suprapubically and over the sacrum. A 


high-frequency setting is used (usually between 50 
and 100 Hz) to elicit a contraction of the smooth 
and striated muscles of the pelvic floor (55). 
Therefore, electrical stimulation may be utilized to 
provide assistance with active training of the PFM, 
with the goal of improving the urethral closure 
mechanism. The use of electrical stimulation may 
be of greatest value in patients with extreme weak- 
ness or those with difficulty eliciting a voluntary 
contraction of the PFM (29). Although use of elec- 
trical stimulation can be limited to clinical use, pa- 
tients are generally issued a home unit so that 
training with the stimulator can be completed 
daily, one or two 20-minute sessions per day. 

A number of studies have demonstrated the ef- 
fectiveness of isolated electrical stimulation in in- 
creasing urethral closing pressure and PFM 
strength and decreasing urine leakage in patients 
with SUI (56,57). However, the question remains: 
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FIGURE 13.2 @ Perineometer. The peri- 
neometer is used for pressure biofeedback train- 
ing. The patient inserts the probe into the vagina 
and performs a PFM contraction. The amount of 
pressure generated by the contraction is displayed. 
(Reprinted with permission from Peritron.) 


which is most effective in reducing SUI symp- 
toms: training with electrical stimulation alone, 
PFM training alone, or the combination of PFM 
training with electrical stimulation? Several stud- 
ies have demonstrated that in humans, voluntary 
muscle contraction is more effective than electri- 
cally stimulated muscle contraction for strengthen- 
ing (58,59). Specifically, voluntary contraction of 
PFM has been shown to be twice as effective as an 
electrically stimulated contraction at increasing 
urethral pressure (60). 

In one clinical study, however, PFM exercise 
augmented with electrical stimulation resulted in 
the greatest improvement in strength and out- 
comes as measured with a bladder diary. Greater 
improvements in symptoms and muscle strength 
have been noted when comparing the electrical 
stimulation—augmented exercise group with PFM 
exercise alone (61). However, a systematic review 
of the literature performed by Bo in 1998 (62) re- 
viewed nine randomized controlled trials evaluat- 
ing the effect of electrical stimulation on SUI. 
Only three studies had a sufficient sample size to 
enable conclusion on SUI. Of those, only one 
demonstrated a positive effect of 20% cure and 
46% improved as measured by the pad test. Other 
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FIGURE 13.3 @ Electrical stimulation. 
Electrical stimulation devices can be utilized for 
pelvic floor muscle training with surface, intravagi- 
nal, or intrarectal electrodes. (Reprinted with per- 
mission from the Prometheus Group.) 


prospective randomized controlled trials (29,63) 
have found that treatment with pelvic floor electri- 
cal stimulation did not increase effectiveness of a 
comprehensive behavioral program for women 
with stress incontinence. 

The clinical usefulness of electrical stimulation 
may also be limited by the frequent complaint of 
discomfort during the intervention. Many of the 
studies cited above report high dropout rates due to 
discomfort during the stimulation. Use of electrical 
stimulation is contraindicated in pregnant women, 
in the presence of an active infection (urinary tract 
infection/vaginal infection), dementia, complete 
denervation of the PFM, and/or within 6 weeks of 
pelvic surgery (64). In addition, current Medicare 
reimbursement guidelines require a documented 
failure of a program of PFM exercises for at least 4 
weeks prior to reimbursement for the use of electri- 
cal stimulation. Electrical stimulation is likely most 
beneficial in the early stages of rehabilitation when 
women are weakest and most likely to be strug- 
gling to perform a proper PFM contraction. 
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The results of randomized controlled trials on 
the effect of electrical stimulation to treat stress in- 
continence are conflicting. Because of the poten- 
tial for success, there is a need for more random- 
ized controlled trials with sufficient sample sizes; 
use of sensitive, reproducible, and valid outcome 
measures; and optimal stimulation parameters. 
Based on the information available at this time, 
PFM should be the first choice of treatment for 
SUI and electrical stimulation reserved for isolated 
cases when the patient is unable to perform a cor- 
rect PFM contraction with visual and/or tactile 
cues. 


VAGINAL CONES 


Vaginal cones were introduced as an alternative 
method for pelvic floor strengthening in 1985 (65) 
(Fig. 13.4). The original set consisted of nine dif- 
ferent cones with increasing weights from 20 to 
100 g (66). The cones were presented as an alter- 
native means of biofeedback (sensory) for self- 
treatment of urinary incontinence (65). The ration- 


ale for cone-assisted strengthening is that insertion 
of a weighted cone into the vagina will result in a 
reflexive or voluntary PFM contraction to prevent 
the cone from slipping out (66). Hesse confirmed 
that insertion of a cone does result in an increase in 
PFM activity (67). In this study, the pubococcygei 
muscles were monitored using wire EMG during 
insertion of a vaginal cone with the subject in a 
static standing position. A slight increase in mus- 
cle activity was detected with insertion of the cone 
followed by a pattern of variable muscle activity, a 
waxing and waning pattern, while the subject re- 
mained standing (67). 

The following is a suggested protocol for train- 
ing with the cones that has been followed by most 
clinicians and investigators, with minor modifica- 
tions (65): 


¢ The patient begins training with the heaviest 
cone she can retain for | minute. 

¢ The patient increases the time she is able to re- 
tain the cone up to a maximum of 15 minutes. 
This process is repeated twice per day. 


FIGURE 13.4 ®© Vaginal cones. Weighted vaginal cones used for PFM strengthening. 
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e Once she has achieved the 15-minute holding 
time, she is instructed to progress to the next 
cone weight. 


Interestingly, this strengthening program does 
not follow any other traditional strengthening reg- 
imen or follow the basic principles of progressive 
resistance exercise. In fact, Bo highlights that 
static muscle contractions are associated with re- 
duced oxygen consumption, muscle pain, and fa- 
tigue (66). Despite the apparent contradictions, 
there are a number of reports of significant reduc- 
tion of incontinent episodes, ranging between 60% 
and 90% cure rates, following PFM training using 
vaginal cones (65,68,69). A systematic review of 
the literature concluded that cone therapy for the 
treatment of SUI is of benefit when compared to 
no treatment and is of equal benefit to PFM exer- 
cise and electrical stimulation. The review also 
found no additional benefit to combining cone 
therapy with PFM exercise or electrical stimula- 
tion (70). 

There are several factors that limit the more 
widespread use of this alternative treatment, de- 
spite the apparent benefits from this simple train- 
ing method. The cones come in standard sizes and 
are not custom-fit as are other intravaginal de- 
vices, such as a pessary or diaphragm. In one 
study, 17% of the subjects were unable to utilize 
the cones in a therapeutic way because the cones 
were either too large or too small in relation to 
their vagina (68). Also, if improperly placed, very 
little if any PFM activity may be required to hold 
the cone in place. In some cases, patients are too 
weak to even hold the lightest cone, making cone 
training impossible (65). One must also consider 
the integrity of the vaginal mucosa before recom- 
mending cone therapy. Some clinicians have sug- 
gested that elderly women should avoid cone ther- 
apy due to the risk of atrophic vaginitis (54). For 
these and potentially other reasons, there is a 
dropout rate from studies utilizing vaginal cones 
ranging from 3% to 27% reported in the literature 
(65,68 ,7 1-73). 

Successful intervention with PFM exercise uti- 
lizing cone therapy begins with selecting an appro- 
priate candidate. Patients with mild stress inconti- 
nence are more likely to respond positively than 
those with severe incontinence (71). The patient 
needs the physical ability and willingness to insert 
the cone vaginally and the motivation to comply 
with the required cone protocol. Patients may re- 
ceive the greatest benefit from cone use during the 
first month of treatment to improve PFM aware- 
ness (65). Once the patient is able to perform a 
PFM contraction independently, she may then 


transition to a traditional PFM exercise program 
until a sufficient reduction in urine leakage is 
achieved. 


REAL-TIME ULTRASOUND 


The use of real-time ultrasound may also be a 
valuable form of biofeedback for PFM exercise 
training. Ultrasound imaging allows for a dynamic 
study of muscle function as the muscles contract. 
Ultrasound imaging has been used as an effective 
form of biofeedback in rehabilitation programs for 
other areas (74). Of particular value for the patient 
with urinary incontinence or pelvic organ prolapse 
is the ability to visualize the “lift” component of 
the contraction and also the function of the PFMs 
in resisting rises in intra-abdominal pressure. 
Because the PFMs are deep and difficult to access 
and patients receive little proprioceptive feedback 
from the contraction of the PFM, patients often 
complain of lack of awareness of muscle contrac- 
tion. The use of real-time ultrasound allows the pa- 
tient to visualize the contraction and to observe the 
functional consequences of the PFM contraction 
(75). In a study by Dietz et al, of 56 women who 
were unable to contract the pelvic floor on request, 
32 (57%) eventually succeeded with visual ultra- 
sound biofeedback. This may be extremely valu- 
able in assisting and motivating patients to partic- 
ipate in their home exercise program. 

Ultrasound imaging has been used experimen- 
tally to provide an objective assessment of ure- 
throvesical angle, urethral mobility during a 
Valsalva maneuver, movement of the anorectal 
angle, and levator sling angle during contraction of 
the levator ani (76). At most the specific assess- 
ment of muscle function requires 5 additional min- 
utes to the standard ultrasound examination of 
urogynecologic patients (75). The examination of 
PFM function can be performed through perineal 
or abdominal placement of the ultrasound trans- 
ducer (77). 

Assessment using the perineal transducer re- 
sults in a sagittal view of the lower urinary tract 
through placement of the transducer just medial to 
the ischial tuberosities (Fig. 13.5A). Assessment 
through the abdominal transducer can be achieved 
with either a perisagittal or transverse abdominal 
view of the posteroinferior aspect of the bladder 
wall. With the perisagittal application, the trans- 
ducer is placed on the abdomen, just superior to 
the pubic symphysis slightly lateral to midline, and 
oriented in a superolateral to inferomedial sagittal 
plane (see Fig. 13.5B). In the transabdominal ap- 
plication the probe is placed transversely in the 
midline, superior to the pubic symphysis and an- 
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FIGURE 13.5 @ Real-time ultrasound imag- 
ing of pelvic floor muscle contraction. UB, uri- 
nary bladder; N, bladder neck. (A) Sagittal view 
taken with perineal placement of the ultrasound 
transducer allowing visualization of the urinary 
bladder, bladder neck, and PFM support. (B) 
Perisagittal view taken with abdominal placement 
of the ultrasound transducer. Arrow represents di- 
rection of a PFM contraction that results in en- 
croachment of the posterior/inferior surface of the 
bladder. (Reprinted with permission from Jackie 
Whitaker, BScPT, FCAMT, CGIMS, CAFCI.) (C) 
Transverse abdominal placement of the ultrasound 
transducer. Arrow represents direction of a PFM 
contraction that results in encroachment of the 
posterior/inferior surface of the bladder. 
(Reprinted with permission from Jackie Whitaker, 
BScPT, FCAMT, CGIMS, CAFCI.) 


gled approximately 60 degrees from vertical, aim- 
ing towards the posteroinferior aspect of the blad- 
der wall (see Fig. 13.5C). The abdominal place- 
ment may be preferred due to the limited 
difference in image quality while avoiding place- 
ment of the transducer in a sensitive area. 

An ideal PFM contraction results in an increase 
in tension in the endopelvic fascia and broadening 
of the muscle. This results in a slow, isolated in- 
dentation of the posteroinferior aspect of the blad- 
der wall accompanied by concurrent cranioventral 
motion of the bladder (78,79). Christensen et al 
noted that the bladder wall displacement and cran- 
ioventral motion of the bladder is best viewed in 
the sagittal plane, with the perineal or perisagittal 
techniques (79). It is this cranioventral motion that 
is critical for providing pelvic organ support and 
for maintaining the bladder neck in its optimal po- 
sition during increases in intra-abdominal pressure 
such as a cough (80). The transabdominal view al- 
lows the examiner to evaluate the left and right 
sides of the PFMs simultaneously to ensure sym- 
metry between sides. The response is often asym- 
metrical in patients with dysfunction (81). 

Motion of the bladder in a caudodorsal direc- 
tion and/or lack of an indentation in the posterior 
wall are considered abnormal. Lack of clear inden- 
tation is suggestive of a faulty fascial tensioning 
mechanism due to changes in the endopelvic fas- 
cia (secondary to childbirth, repeated exposure to 
intra-abdominal pressure, or surgical procedures), 
recruitment deficits of the PFMs, or impaired in- 
nervation to the musculature (77). Motion in the 
caudodorsal direction is associated with bearing- 
down or a Valsalva maneuver (78,82). 

Although limited evidence exists to substantiate 
its value versus PFM exercise instruction alone, the 
use of real-time ultrasound as a visual biofeedback 
tool during exercise instruction does appear to have 
potential value. Patients who lack motivation or are 
struggling to perform a correct PFM contraction 
are ideal candidates for this type of procedure. 


PESSARY 


Prescription of a pessary is another way to provide 
SUI patients the necessary structural support to as- 
sist in the maintenance of continence (Fig. 13.6). 
Pessaries are primarily prescribed for patients with 
symptomatic pelvic relaxation and organ prolapse 
(11). However, many patients with pelvic relax- 
ation and/or pelvic organ prolapse also complain 
of symptoms of SUI. There are no long-term ran- 
domized trials comparing the use of pessary de- 
vices and other treatments, but devices appear to 
be an acceptable treatment for some women (10). 
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FIGURE 13.6 @  Pessary. A variety of different 
pessary devices are available to provide support to 
the pelvic organs to minimize pressure on the ure- 
thra and prevent urine leakage. 


Although the pessary may be an effective tool 
in managing symptoms, up to 26% of patients can- 
not be fitted with a pessary and approximately 
50% of patients discontinue use after successful 
fitting (83,84). Predictors of unsuccessful pessary 
fitting include history of prior vaginal surgery, 
short vaginal length (less than 6 cm), younger age, 
and wide vaginal introitus (four fingerbreadths ac- 
commodated) (84-86). There may be many rea- 
sons why patients choose to discontinue use of the 
pessary. Severe posterior prolapse is the single 
predictor reliably identified for pessary discontin- 
uation (86,87). In a study by Robert and Mainprize 
(88), 38 patients were prescribed a pessary. Of 
those, at 1-year follow-up only six were still using 
their pessary. The women who continued use of 
the pessary were not significantly different from 
women who discontinued use of the pessary. 
There was a trend showing that women who con- 
tinued use were younger (41 versus 52 years old), 
had less pelvic surgery, and leaked less on semi- 
quantitative pad testing (10.7 g versus 19.2 g). The 
most frequently cited reasons for discontinuing 
use of the pessary were complaints of no benefit 
(69%) and the inability to keep the pessary in place 
(16%) (88). In a study by Donnelly et al, only 55 


of 106 participants fitted for a pessary continued to 
use the pessary for a median of 13 months. 
Consistent with other reports, most subjects 
stopped using the device within the first month fol- 
lowing prescription. Reasons cited for discontinu- 
ation were consistent with other reports, including 
persistent urinary incontinence (58%), discomfort 
(33%), and frequent pessary expulsion (18%) (89). 

The best candidates for pessary fitting are those 
patients with good perineal support so the pessary 
does not expel spontaneously with bearing-down 
or active movements (11). Patient motivation and 
manual dexterity also appear to be significant de- 
terminants in successful device use (90). A ring 
with support is a good first choice because of the 
ease of insertion and removal. After placement, the 
patient should be unaware of its presence. If the 
patient experiences any discomfort, the pessary is 
likely too large (11). 

Most manufacturers of pessaries designed to re- 
duce pelvic organ prolapse also offer modifica- 
tions specifically for SUI management (12). These 
devices have additional anterior-to-posterior width 
near the vaginal introitus. In a study by Nguyen 
and Jones (91), 82/130 (63%) subjects were suc- 
cessfully fitted with a pessary. Of those, 57 were 
treated primarily for pelvic relaxation and 25 were 
treated for both relaxation and SUI. A number of 
different devices were used: the ring (26%), the 
ring with incontinence modifications (20%), the 
ring with support (18%), the gelhorn (14%), conti- 
nence dish (6%), Gehrung with knot (6%), cube 
(5%), donut (4%), and regular (1%). The highest 
success rates for fitting have been reported with 
prescription of ring pessaries, ring pessaries with 
support, and gelhorns (85). 

Hormone replacement therapy may also influ- 
ence the success of pessary fitting. In a recent ret- 
rospective chart review of 1,216 patients fitted 
with a pessary, 85% of postmenopausal women 
were on hormone replacement therapy (HRT) 
prior to fitting. The highest success rate (78%) oc- 
curred in the group of women on both systemic 
and local HRT (85). 

Complications from pessary use are rarely the 
result of the type of pessary or pessary fit but are 
more often associated with the inability to perform 
pessary self-care. In a large study of 76 patients re- 
ferred for pessary fitting, the following complica- 
tions were reported: urinary tract infections (13%), 
bacterial vaginosis (3%), and ulcerations of the 
vaginal mucosa (24%). The standard protocol for 
follow-up with the pessary-fitting health care 
provider is at 7 days and 1 month after successful 
fitting. Patients able to perform self-care are fol- 
lowed less frequently (every 2 to 6 months) com- 
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pared to those who are unable or unwilling to per- 
form self-care, who are seen every 4 to 8 weeks 
(91). The type of pessary may also influence the 
frequency of follow-up, as there was one pub- 
lished report of an increase in vaginal ulceration 
rate with the cube type of pessary (84). 

Other devices have been introduced for the 
management of SUI. In 1990, a new conservative 
treatment for genuine SUI, the urethral plug, was 
introduced (92). Since then several other mini-de- 
vices have been introduced for the conservative 
management of SUI; however, most of these de- 
vices, if not all, have been discontinued. There are 
two mini-devices available, both intraurethral 
plugs that occlude the intraluminal space of the 
urethra. The difference between them is the inclu- 
sion of sphincter muscle training. The Danish ure- 
thral plug, the VIVA regulator, has had the widest 
and most reliable evaluation by investigators of the 
intraurethral plugs. The original reports were 
promising, with 73% improved continence after 1 
week of treatment. The objective success rate at 6 
months was 81%. The Reliance urethral plug was 
similar to the VIVA, but with no spheres on its 
shaft. Once the device was inserted into the ure- 
thra, a small balloon at the tip of the shaft was in- 
flated and stabilized the device in the bladder neck 
region, thus passively occluding the bladder neck 
and the urethra. Initial studies were positive 
(69,93,94), reporting continence rates in 79% to 
80% of the patients. However, all groups reported 
patient difficulty in handling the device. This is 
believed to be the main reason for the high discon- 
tinuation rate, 37% and 31% in the studies noted. 
This could also be one of the reasons why the ure- 
thral plug was withdrawn from the market, as it 
was no longer profitable. The complication rate 
was considered “low” despite 25% to 30% of pa- 
tients developing urinary tract infections. 


BEHAVIORAL AND LIFESTYLE 
INTERVENTIONS 


Bladder health education and modification of po- 
tentially faulty voiding habits may assist patients 
in achieving optimal bladder control. This may be 
achieved by modification of the patient’s behavior 
and/or environment. Typically there are several 
components to a behavioral management program 
for the SUI patient, including PFM exercise (with 
or without the assistance of biofeedback, electrical 
stimulation, or cone therapy), education, and blad- 
der training. The benefits of PFM training have 
been discussed previously in this chapter. 
Although there is evidence to show that bladder 
training alone can be an effective treatment tool 


for SUI, the best results are demonstrated when 
this technique is combined with PFM exercise and 
specific lifestyle and bladder education (38). 

A bladder training program includes education 
about the bladder and normal continence mecha- 
nisms, positive reinforcement from the health care 
professional, and development of a timed voiding 
schedule (2). Active participation from the patient 
is required to complete a bladder diary before the 
appropriate recommendation can be made. The 
diary is a validated record of the total and time of 
all fluid intake, urine voided, and incontinence 
episodes that occur over a period of time (95,96) 
(Fig. 13.7). Though the validation of the instru- 
ment suggests that the individual maintain a record 
for a minimum of 7 days, compliance may be 
higher and adequate assessment can be made with 
as little as 1 or 2 days of recording. The bladder 
diary assists the clinician in establishing a voiding 
schedule, which the patient is encouraged to fol- 
low during waking hours. The goal of the process 
is to normalize the voiding interval up to a 3- to 4- 
hour interval, thus improving the bladder capacity 
and preventing overfilling of the bladder (97). 
Although bladder training has traditionally been a 
primary intervention for individuals suffering 
from urge incontinence, there is evidence to sup- 
port equal benefit in the stress incontinence popu- 
lation. A reduction in fluid loss and total number 
of incontinent episodes by greater than 50% has 
been reported after as little as 6 weeks of a bladder 
training program in patients with SUI (98). 

In addition to a voiding schedule, the clinician 
may recommend changes in total fluid intake, tim- 
ing of fluid intake, and the type of fluids con- 
sumed. General practice has been to recommend 
daily fluid intake of between 48 and 64 oz, or a 
half-ounce of fluid per pound of body weight, in- 
cluding mostly water and/or nonirritating fluids 
(99,100). Fluid intake should be evenly distributed 
throughout the day unless the patient suffers from 
nocturia, in which case patients are instructed to 
reduce fluids 2 hours before bedtime. However, a 
recent study of 39 women with SUI reported a sig- 
nificant decrease in wetting episodes when fluid 
intake was limited to 750 mL (40 oz) of fluid/day 
(101). Changing from caffeinated to decaffeinated 
drinks produced no improvement in symptoms 
(101). Given that 40 oz of fluid is not much less 
than the recommended minimum of 48 oz of fluid 
and considerably higher than the average daily 
fluid intake of many individuals, patients may ben- 
efit from counseling to maintain adequate fluid in- 
take but avoid bladder overfilling. Minimizing the 
intake of caffeine and other potential bladder irri- 
tants is likely more important in those suffering 
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VOIDING DIARY 


TIME FLUID INTAKE Foop EATEN URINATED IN LEAKAGE REASON FOR DID YOU HAVE 
(Type/Amount) (Type/ TOILET (Small, LEAKAGE THE URGE TO 
Amount) (Ounces) Medium, or (Activity) GO? 
Large) 


FIGURE 13.7  ® Voiding diary. The voiding diary is issued to patients for assessment of voiding and 
dietary habits that may affect continence. The clinician can make recommendations regarding fluid intake, 
voiding habits, and activity modification based on the information collected. 


from urgency/frequency symptoms and/or urge- 
associated urine leakage. 

The voiding diary provides an opportunity to 
identify which activities involving an increased 
intra-abdominal pressure result in incontinent 
episodes. Once identified, the patient can be coun- 
seled to utilize a quick PFM contraction immedi- 
ately prior to performance of the identified activi- 
ties. Precontraction of the PFM, also called “the 


Knack” or stress strategy, limits urine leakage by 
stabilizing the bladder neck and improving proxi- 
mal urethral support (4). After instruction in a 
proper pelvic floor contraction and education to 
contract just prior to and during a cough, women 
were able to reduce the amount of urine loss by 
98.2% as compared to a cough without pelvic floor 
precontraction (80). The patients are educated to 
avoid the Valsalva maneuver during normal activ- 
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ities and to avoid pushing and/or straining with 
voiding and bowel movements, in the negative ef- 
fect of excessive abdominal weight on the bladder, 
and proper weight loss strategies as appropriate. If 
these behaviors are modified, stress on the bladder, 
urethra, and PFM will be reduced, thereby limiting 
urine loss. Women who experience exercise-in- 
duced leakage should be instructed to avoid caf- 
feinated beverages 2 to 3 hours prior to exercise to 
reduce bladder filling and prevent diuresis (102). 
These women must understand that it is important 
not to eliminate all fluids prior to exercise because 
of the possible complication of dehydration. 


PHARMACOLOGIC MANAGEMENT 


Pharmacologic therapy has not had a significant 
role in the management of SUI. Pharmacologic 
management options for SUI have historically 
been limited to off-label prescription of certain 
products, particularly estrogens and alpha-adrener- 
gic agonists, and have provided limited improve- 
ment in symptoms. On the horizon is a recently re- 
leased drug called duloxetine. Although initially 
approved by the Food and Drug Administration 
(FDA) for the management of major depressive 
disorder and diabetic peripheral neuropathic pain, 
initial clinical trials with duloxetine use for the 
management of SUI are very promising. Pharma- 
cologic therapy will likely gain more attention if 
duloxetine proves to be successful. Duloxetine in- 
hibits presynaptic serotonin and norepinephrine 
reuptake in the sacral spinal cord. Administration 
of duloxetine results in increased urethral closure 
forces via the stimulation of pudendal motor neu- 
ron alpha-1 adrenergic and 5-hydroxytryptamine-2 
receptors and thereby reduces episodes of SUI. 
Two large multicenter, double-blind, placebo- 
controlled randomized trials have been performed 
to assess the efficacy and safety of duloxetine in 
women with SUI (103,104). In the more recent 
study, 51% of subjects given duloxetine had a 50% 
to 100% decrease in frequency of incontinence 
episodes compared with 34% of those on placebo. 
These improvements with duloxetine were associ- 
ated with a significant increase in the voiding in- 
terval compared with placebo and they were ob- 
served across the spectrum of incontinence 
severity. Patients reported no serious adverse ef- 
fects. Nausea was the most common adverse 
event, reported as mild to moderate in severity and 
transient in most patients. In both studies, the 
placebo group demonstrated substantial improve- 
ments in frequency of incontinent episodes (34% 
and 40%). Other studies have also reported high 
improvement rates in women assigned to placebo 


groups. This may be related to the greater aware- 
ness of the bladder and bladder habits that occurs 
with a research protocol and suggests that simply 
completing a voiding diary may be therapeutic. 

The combined therapy of duloxetine and PFM 
exercise may be the most advantageous treatment. 
A recent randomized controlled trial compared the 
benefits of duloxetine alone, PFM training alone, 
combined treatment, or no active treatment in 
women with SUI (105). Treatment with duloxetine 
with or without PFM training was superior to PFM 
training alone or no active treatment in reducing 
incontinent episodes. Subjects who received the 
combined treatment reported a median reduction 
of 75.8% in the number of incontinent episodes, 
had the greatest reduction in pad use, and had the 
highest improvement in quality of life as measured 
by the Incontinence Quality of Life scale (106). 

Estrogens produce some effects on the urethral 
epithelium, leading to increased blood flow around 
the bladder neck and midurethra (107), and may 
be useful in patients with atrophic vaginitis. There 
is limited evidence supporting its use in women 
with SUI. In fact, in several large randomized 
trials women assigned to receive estrogen and 
progesterone were more likely to experience a 
worsening of baseline symptoms (108). Alpha- 
adrenoreceptor agonists have been found to be ef- 
fective in SUI, but the use of these drugs is limited 
due to major safety concerns related to cardiovas- 
cular side effects (109). 


SUMMARY/CONCLUSIONS 


The key to resolution of SUI symptoms appears to 
be restoration of the urethral closure mechanism. 
This can be accomplished through a variety of 
methods, including PFM strengthening, use of an 
orthotic device such as a pessary, or pharmaco- 
logic intervention. There is strong evidence to sup- 
port the value of PFM exercise to improve recruit- 
ment and strength of the pelvic floor musculature 
in order to prevent urine leakage. PFM exercise is 
the least invasive and best tolerated of all mecha- 
nisms. Training programs are likely to be most 
successful when patients are provided specific in- 
struction and intermittent follow-up. Although no 
ideal set of exercise parameters has been identi- 
fied, training of the slow and fast twitch fibers is 
necessary to optimally train the muscles for their 
functions. In addition, given the relationship be- 
tween the PFM and other muscles, such as the 
transversus abdominis, training programs that in- 
volve cocontraction and emphasis on core muscle 
training may provide optimal training and benefit. 
Biofeedback, electrical stimulation, ultrasound, 
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Summary of Recommendations for 
PFM Training 


Confirmation of correct contraction by a knowledge 
able health professional 


Training of both slow and fast twitch muscle fibers 

Electrical stimulation may help to “jump start” pa 
tients with significant weakness. 

Biofeedback training may be appropriate for women 
with impaired kinesthetic awareness. 

Training with vaginal cones is often more successful 
with younger or more active patients. 

Incorporation of PFM contractions into daily activities 
(“the Knack") 

Instruction to start and stop the urine stream as a 
method of exercise is not appropriate. 


PFM, pelvic floor muscle. 


and vaginal cones may be useful adjuncts to PFM 
training; however, no evidence suggests that any 
one of these modalities is superior to PFM training 
alone (Table 13.2). 

It is also important to limit the amount of stress 
transmitted to the lower urinary tract through rises 
in intra-abdominal pressure. Pessary use may be 
beneficial in a certain population of individuals 
lacking pelvic support to achieve this goal. When 
properly fit, the success rate of pessary use in con- 
trolling symptoms is high. However, patients 
should be advised that proper fitting may require 
multiple trials. Given the low compliance rate, this 
should not be the first treatment option. Education 
in proper body mechanics and contraction of the 
PFMs prior to rises in intra-abdominal pressure 
such as a cough or sneeze are likely the optimal 
way to prevent excessive force transmission. 

Clearly there is evidence to support the value of 
nonsurgical interventions for the management of 
SUI (Table 13.3). Given the high success rates, it 
appears that the majority of patients with SUI will 
benefit from a trial of conservative therapy prior to 
referral for a surgical consult. In addition, im- 
proved PFM function and anatomic support will 
likely improve outcomes in patients ultimately re- 
ferred for surgical intervention. Pharmacologic 
management has traditionally been a minor con- 
sideration in the management of stress inconti- 
nence. With the introduction of duloxetine and the 
success of the early clinical trials, however, phar- 
macologic intervention may prove to be more 


Keys to Preventing Stress Urine 
Leakage 


Instruct in active contraction of PFM. 

Minimize increases in intra-abdominal pressure. 
Use PFM contraction to prevent urine leakage. 
Void every 2 to 3 hours. 

Limit intake of fluids to 5 to 8 cups/day. 


Restore anatomic support (i.e., use of pessary or ac- 
tive contraction of PFM). 


PFM, pelvic floor muscle. 


valuable in the future. Care provided by knowl- 
edgeable health care professionals is the key to 
success with any of the conservative methods dis- 
cussed in this chapter. 


REFERENCES 


1. Abrams P, Cardozo L, Fall M, et al. The standardisation 
of terminology in lower urinary tract function: report 
from the standardization subcommittee of the Inter- 
national Continence Society. Urology 2003;61(1): 
37-49. 

2. Urinary incontinence in adults: Acute and chronic 
management. Rockville, MD: US Department of Health 
and Human Services, 1996. 

3. Ashton-Miller JA, Howard D, DeLancey JO. The func- 
tional anatomy of the female pelvic floor and stress con- 
tinence control system. Scand J Urol Nephrol Suppl 
2001(207):1-7, 106-125. 

4. Miller JM, Perucchini D, Carchidi LT, et al. Pelvic floor 
muscle contraction during a cough and decreased vesi- 
cal neck mobility. Obstet Gynecol 2001;97(2):255-260. 

5. Gunnarsson M, Mattiasson A. Female stress, urge, and 
mixed urinary incontinence are associated with a 
chronic and progressive pelvic floor/vaginal neuromus- 
cular disorder: An investigation of 317 healthy and in- 
continent women using vaginal surface electromyogra- 
phy. Neurourol Urodyn 1999;18(6):613-621. 

6. Gunnarsson M, Teleman P, Mattiason A, et al. Effects 
of pelvic floor exercises in middle-aged women with a 
history of naive urinary incontinence: a population- 
based study. Eur Urol 2002;41(5):556—S61. 

7. Zhang Q, Wang L, Zheng W. Surface electromyogra- 
phy of pelvic floor muscles in stress urinary inconti- 
nence. Int J Gynaecol Obstet 2006(Aug 18). 

8. Robinson D, Cardozo LD. The role of estrogens in fe- 
male lower urinary tract dysfunction. Urology 2003; 
62(4 Suppl 1):45-51. 

9. Kim KJ, Ashton-Miller JA, Strohbehn K, et al. The 
vesico-urethral pressuregram analysis of urethral func- 
tion under stress. J Biomech 1997;30(1):19-25. 

10. Nygaard IE, Heit M. Stress urinary incontinence. Obstet 
Gynecol 2004;104(3):607—620. 

11. Rush CB, Entman SS. Pelvic organ prolapse and stress 
urinary incontinence. Med Clin North Am 1995;79(6): 
1473-1479. 


222 SECTION II @ Disorders of Lower Urinary Tract 


18. 


19. 


20. 


21. 


22, 


23. 


24. 


2N 


26. 


27. 


28. 


29. 


2, 


. Radziszewski 


Miller K. Stress urinary incontinence in women: review 
and update on neurological control. J Womens Health 
2005;14(7):595—608. 


. Chen B, Wen Y, Zhang Z, et al. Microarray analysis of 


differentially expressed genes in vaginal tissues from 
women with stress urinary incontinence compared with 
asymptomatic women. Hum Reprod 2006;21(1):22-29. 
P, Borkowski A, Torz C, et al. 
Distribution of collagen type VII in connective tissues 
of postmenopausal stress-incontinent women. Gynecol 
Endocrinol 2005;20(3):121—126. 


. Sampselle CM, Harlow SD, Skumick J, et al. Urinary 


incontinence predictors and life impact in ethnically di- 
verse perimenopausal women. Obstet Gynecol 
2002;100(6):1230-1238. 


. McGrother CW, Donaldson MM, Hayward T, et al. 


Urinary storage symptoms and comorbidities: a 
prospective population cohort study in middle-aged and 
older women. Age Ageing 2006;35(1):16—24. 


. Freeman RM. Initial management of stress urinary in- 


continence: pelvic floor muscle training and duloxetine. 
Br J Obstet Gynaecol 2006;113(Suppl 1):10-16. 
Morkved S, Salvesen KA, Bo K, et al. Pelvic floor mus- 
cle strength and thickness in continent and incontinent 
nulliparous pregnant women. Int Urogynecol J Pelvic 
Floor Dysfunct 2004;15(6):384—390. 

Bernstein IT. The pelvic floor muscles: muscle thick- 
ness in healthy and urinary-incontinent women meas- 
ured by perineal ultrasonography with reference to the 
effect of pelvic floor training. Estrogen receptor studies. 
Neurourol Urodyn 1997;16(4):237-275. 

Baytur YB, Deveci A, Uyar Y, et al. Mode of delivery 
and pelvic floor muscle strength and sexual function 
after childbirth. Int J Gynaecol Obstet 2005;88(3): 
276-280. 

Rockner G, Jonasson A, Olund A. The effect of medio- 
lateral episiotomy at delivery on pelvic floor muscle 
strength evaluated with vaginal cones. Acta Obstet 
Gynecol Scand 1991;70(1):51—54. 

Bo K, Finckenhagen HB. Vaginal palpation of pelvic 
floor muscle strength: intertest reproducibility and 
comparison between palpation and vaginal squeeze 
pressure. Acta Obstet Gynecol Scand 2001;80(10): 
883-887. 

Bo K, Sherburn M. Evaluation of female pelvic-floor 
muscle function and strength. Phys Ther 2005;85(3): 
269-282. 

Bo K, Stien R. Needle EMG registration of striated ure- 
thral wall and pelvic floor muscle activity patterns dur- 
ing cough, Valsalva, abdominal, hip adductor, and 
gluteal muscle contractions in nulliparous healthy fe- 
males. Neurourol Urodyn 1994;13(1):35-41. 

Wells TJ. Pelvic (floor) muscle exercise. J Am Geriatr 
Soc 1990;38(3):333-337. 

Gallo ML, Staskin DR. Cues to action: pelvic floor 
muscle exercise compliance in women with stress uri- 
nary incontinence. Neurourol Urodyn 1997;16(3): 
167-177. 

Hay-Smith, J, Herbison P, Morkved S. Physical thera- 
pies for prevention of urinary and fecal incontinence in 
adults. Cochrane Database Syst Rev 2002(2): 
CD003191. 

Turkan A, Inci Y, Fazli D. The short-term effects of 
physical therapy in different intensities of urodynamic 
stress incontinence. Gynecol Obstet Invest 2005;59(1): 
43-48. 

Goode PS, Burgio KL, Locher JL, et al. Effect of be- 
havioral training with or without pelvic floor electrical 


30. 


31. 


32. 


33) 


34. 


35. 


36. 


JT: 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


stimulation on stress incontinence in women: a random- 
ized controlled trial. JAMA 2003;290(3):345-352. 
Theofrastous JP, Wyman JF, Bump RC, et al. Effects of 
pelvic floor muscle training on strength and predictors 
of response in the treatment of urinary incontinence. 
Neurourol Urodyn 2002;21(5):486—490. 

Laycock J, Brown J, Cusack C, et al. Pelvic floor re- 
education for stress incontinence: comparing three 
methods. Br J Community Nurs 2001;6(5):230—237. 
Mouritsen L, Frimodt-Moller C, Moller M. Long-term 
effect of pelvic floor exercises on female urinary incon- 
tinence. Br J Urol 1991;68(1):32-37. 

Lagro-Janssen T, van Weel C. Long-term effect of 
treatment of female incontinence in general practice. Br 
J Gen Pract 1998;48(436):1735-1738. 

Bump RC, Hurt WG, Fantl JA, et al. Assessment of 
Kegel pelvic muscle exercise performance after brief 
verbal instruction. Am J Obstet Gynecol 1991; 
165(2):322-329. 

Thompson JA, O’Sullivan PB, Briffa NK, et al. 
Assessment of voluntary pelvic floor muscle contrac- 
tion in continent and incontinent women using transper- 
ineal ultrasound, manual muscle testing, and vaginal 
squeeze pressure measurements. Int Urogynecol J 
Pelvic Floor Dysfunct 2006;17:624—630. 

Morkved S, Bo K, Schei B, et al. Pelvic floor muscle 
training during pregnancy to prevent urinary inconti- 
nence: a single-blind randomized controlled trial. 
Obstet Gynecol 2003;101(2):313-319. 

Sapsford RR, Hodges PW, Richardson CA, et al. Co- 
activation of the abdominal and pelvic floor muscles 
during voluntary exercises. Neurourol Urodyn 2001; 
20(1):3 1-42. 

Wyman JF, Fantl JA, McClish DK, et al. Comparative 
efficacy of behavioral interventions in the management 
of female urinary incontinence. Continence Program for 
Women Research Group. Am J Obstet Gynecol 1998; 
179(4):999-1007. 

Dolman M, Chase J. Comparison between the Health 
Belief Model and Subjective Expected Utility 
Theory: predicting incontinence prevention behaviour 
in postpartum women. J Eval Clin Pract 1996;2(3): 
217-222. 

Mooney RA, Dougherty MC. Adherence in clinical 
nursing research. West J Nurs Res 1989;11(5):533—547. 
Meyer S, Hohlfeld P, Achtari C, et al. Pelvic floor edu- 
cation after vaginal delivery. Obstet Gynecol 2001;97(5 
Pt 1):673-677. 

Cammu H, Van Nylen M. Pelvic floor exercises versus 
vaginal weight cones in genuine stress incontinence. 
Eur J Obstet Gynecol Reprod Biol 1998;77(1):89-93. 
Burgio KL, Engel BT. Biofeedback-assisted behavioral 
training for elderly men and women. J Am Geriatr Soc 
1990;38(3):338-340. 

Kegel AH. Stress incontinence of urine in women; 
physiologic treatment. J Int Coll Surg 1956;25(4 Part 
1):487-499. 

Glavind K, Nohr SB, Walter S. Biofeedback and phys- 
iotherapy versus physiotherapy alone in the treatment 
of genuine stress urinary incontinence. Int Urogynecol 
J Pelvic Floor Dysfunct 1996;7(6):339-343. 

Castleden CM, Duffin HM, Mitchell EP. The effect of 
physiotherapy on stress incontinence. Age Ageing 
1984; 13(4):235—237. 

Berghmans LC, Frederiks CM, de Bie RA, et al. 
Efficacy of biofeedback, when included with pelvic 
floor muscle exercise treatment, for genuine stress in- 
continence. Neurourol Urodyn 1996;15(1):37-52. 


48. 


49. 


50. 


li, 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


6l. 


62. 


63. 


64. 


65. 


66. 


CHAPTER 13 @ Conservative Therapy for Stress Incontinence 223 


Morkved S, Bo K, Fjortoft T. Effect of adding biofeed- 
back to pelvic floor muscle training to treat urodynamic 
stress incontinence. Obstet Gynecol 2002;100(4): 
730-739. 

Burns PA, Pranifoff K, Nochajski T, et al. Treatment of 
stress incontinence with pelvic floor exercises and 
biofeedback. J Am Geriatr Soc 1990;38(3):341-344. 
Burgio KL, Robinson JC, Engel BT. The role of 
biofeedback in Kegel exercise training for stress urinary 
incontinence. Am J Obstet Gynecol 1986;154(1):58—64. 
Burton JR, Pearce KL, Burgio KL, et al. Behavioral 
training for urinary incontinence in elderly ambulatory 
patients. J Am Geriatr Soc 1988;36(8):693-698. 
Henderson JS, Taylor KH. Age as a variable in an exer- 
cise program for the treatment of simple urinary stress 
incontinence. J Obstet Gynecol Neonatal Nurs 1987; 
16(4):266-272. 

Aksac B, Aki S, Karan A, et al. Biofeedback and pelvic 
floor exercises for the rehabilitation of urinary stress in- 
continence. Gynecol Obstet Invest 2003;56(1):23-27. 
Newman DK, Smith DA. Pelvic muscle reeducation as 
a nursing treatment for incontinence. Urol Nurs 
1992;12(1):9-15. 

Bo K, Maanum M. Does vaginal electrical stimulation 
cause pelvic floor muscle contraction? A pilot study. 
Scand J Urol Nephrol Suppl 1996;179:39-4S. 
Yamanishi T, Yasuda K. Electrical stimulation for 
stress incontinence. Int Urogynecol J Pelvic Floor 
Dysfunct 1998;9(5):281—290. 

Amaro JL, Gameiro MO, Padovani CR. Effect of in- 
travaginal electrical stimulation on pelvic floor muscle 
strength. Int Urogynecol J Pelvic Floor Dysfunct 
2005;16(5):355-358. 

Use of electrical stimulation in strength and power 
training. In Dudley G, Harris R, Komi P, eds. Strength 
and power in sport. Oxford: Blackwell Scientific 
Publications, 1992:329-337. 

Physical activity, fitness, and health. Consensus state- 
ment. In Bouchard C, Shephard R, Stephens T, eds. 
Physical activity, fitness, and health: status and deter- 
minants. Adjuvants to physical activity. Champaign, IL: 
Human Kinetics Publishers, 1993:33-40. 

Bo K, Talseth T. Change in urethral pressure during 
voluntary pelvic floor muscle contraction and vaginal 
electrical stimulation. Int Urogynecol J Pelvic Floor 
Dysfunct 1997;8(1):3-7. 

Sung MS, Hong JY, Choi YH, et al. FES-biofeedback 
versus intensive pelvic floor muscle exercise for the 
prevention and treatment of genuine stress inconti- 
nence. J Korean Med Sci 2000;15(3):303-308. 

Bo K. Effect of electrical stimulation on stress and urge 
urinary incontinence. Clinical outcome and practical 
recommendations based on randomized controlled tri- 
als. Acta Obstet Gynecol Scand Supp! 1998;168:3—-11. 
Parkkinen A, Karjalainen E, Vartianen M, et al. 
Physiotherapy for female stress urinary incontinence: 
individual therapy at the outpatient clinic versus home- 
based pelvic floor training: a 5-year follow-up study. 
Neurourol Urodyn 2004;23(7):643-648. 

Lee JY, Chancellor MB. Using electrical stimulation 
for urinary incontinence. Rev Urol 2002;4(1):49-50. 
Peattie AB, Plevnik S, Stanton SL. Vaginal cones: a 
conservative method of treating genuine stress inconti- 
nence. Br J Obstet Gynaecol 1988;95(10):1049-1053. 
Bo K. Vaginal weight cones. Theoretical framework, 
effect on pelvic floor muscle strength, and female stress 
urinary incontinence. Acta Obstet Gynecol Scand 
1995;74(2):87-92. 


67. 


68. 


69. 


70. 


71. 


72. 


wien 


74, 


75. 


76. 


TT; 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


Hesse U, Vodusek DB, Deindl FM, et al. Neuro- 
physiological assessment of treatment with vaginal 
cones. Neurourol Urodyn 1991;10:394-395. 

Olah KS, Bridges N, Denning J, et al. The conservative 
management of patients with symptoms of stress incon- 
tinence: a randomized, prospective study comparing 
weighted vaginal cones and interferential therapy. Am J 
Obstet Gynecol 1990;162(1):87—92. 

Sand PK, Staskin D, Miller J, et al. Effect of a urinary 
control insert on quality of life in incontinent women. Int 
Urogynecol J Pelvic Floor Dysfunct 1999;10(2):100-105. 
Herbison P, Plevnik S, Mantle J. Weighted vaginal 
cones for urinary incontinence. Cochrane Database 
Syst Rev 2002(1):CD0021 14. 

Kato K, Kondo A. Clinical value of vaginal cones for the 
management of female stress incontinence. Int 
Urogynecol J Pelvic Floor Dysfunct 1997;8(5):3 14-317. 
Bo K, Talseth T, Holme I. Single-blind, randomized 
controlled trial of pelvic floor exercises, electrical stim- 
ulation, vaginal cones, and no treatment in management 
of genuine stress incontinence in women. Br Med J 
1999;318(7182):487-493. 

Kondo A, Yamada Y, Niijima R. Treatment of stress in- 
continence by vaginal cones: short- and long-term re- 
sults and predictive parameters. Br J Urol 1995; 
76(4):464—466. 

Hides JA, Richardson CA, Jull GA. Use of real-time ul- 
trasound imaging for feedback in rehabilitation. Manual 
Ther 1998;3(3):125—131. 

Dietz HP, Wilson PD, Clarke B. The use of perineal ul- 
trasound to quantify levator activity and teach pelvic 
floor muscle exercises. Int Urogynecol J Pelvic Floor 
Dysfunct 2001;12(3):166—169. 

Costantini S, Esposito C, Nadalini D, et al. Ultrasound 
imaging of the female perineum: the effect of vaginal de- 
livery on pelvic floor dynamics. Ultrasound Obstet 
Gynecol 2006;27(2):183—187. 

Whittaker J. Abdominal ultrasound imaging of pelvic 
floor muscle function in individuals with low back pain. 
J Manual Manip Ther 2004;12(1):44-49. 

Bo K, Lilleas F, Talseth T, et al. Dynamic MRI of the 
pelvic floor muscles in an upright sitting position. 
Neurourol Urodyn 2001;20(2):167-174. 

Christensen LL, Djurhuus JC, Constantinou CE. 
Imaging of pelvic floor contractions using MRI. 
Neurourol Urodyn 1995;14(3):209-216. 

Miller JM, Ashton-Miller JA, DeLancey JO. A pelvic 
muscle precontraction can reduce cough-related urine 
loss in selected women with mild SUI. J Am Geriatr 
Soc 1998;46(7):870-874. 

Lee LJ, Lee DG. Treating the lumbo-pelvic-hip dys- 
function. In Lee DG, ed. The pelvic girdle. New York: 
Elsevier Science, 2005. 

Fielding JR, Griffiths D, Versi E, et al. MR imaging of 
pelvic floor continence mechanisms in the supine and 
sitting positions. AJR Am J Roentgenol 1998; 
171(6):1607—1610. 

Sulak PJ, Kuehl TJ, Shull BL. Vaginal pessaries and 
their use in pelvic relaxation. J Reprod Med 
1993;38(12):919-923. 

Wu V, Farrell SA, Baskett TF, et al. A simplified pro- 
tocol for pessary management. Obstet Gynecol 
1997;90(6):990-994. 

Hanson LA, Schuly JA, Flood CG, et al. Vaginal pes- 
saries in managing women with pelvic organ prolapse 
and urinary incontinence: patient characteristics and 
factors contributing to success. Int Urogynecol J Pelvic 
Floor Dysfunct 2006;17(2):155-159. 


224 SECTION II e Disorders of Lower Urinary Tract 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


96. 


97. 


Clemons JL, Aguilar VC, Tillinghast TA, et al. Risk 
factors associated with an unsuccessful pessary fitting 
trial in women with pelvic organ prolapse. Am J Obstet 
Gynecol 2004;190(2):345-350. 

Maito JM, Quam ZA, Craig E, et al. Predictors of suc- 
cessful pessary fitting and continued use in a nurse-mid- 
wifery pessary clinic. J Midwifery Womens Health 
2006;5 1(2):78-84. 

Robert M, Mainprize TC. Long-term assessment of the 
incontinence ring pessary for the treatment of stress in- 
continence. Int Urogynecol J Pelvic Floor Dysfunct 
2002; 13(5):326-329. 

Donnelly MJ, Powell-Morgan S, Olsen AL, et al. 
Vaginal pessaries for the management of stress and 
mixed urinary incontinence. Int Urogynecol J Pelvic 
Floor Dysfunct 2004;15(5):302-307. 

Wilson TS, Zimmern PE. Tailor-made incontinence 
care. Match type of incontinence to resident assessment 
for optimal treatment. Part 2. Contemp Longterm Care 
2002;25(9):18—20. 

Nguyen JN, Jones CR. Pessary treatment of pelvic re- 
laxation: factors affecting successful fitting and contin- 
ued use. J Wound Ostomy Continence Nurs 2005; 
32(4):255-261. 

Nielsen KK, Kromann-Andersen B, Jacobsen H, et al. 
The urethral plug: a new treatment modality for genuine 
urinary stress incontinence in women. J Urol 1990; 
144(5):1199-1202. 

Staskin D, Bavendam T, Miller J, et al. Effectiveness of 
a urinary control insert in the management of stress uri- 
nary incontinence: early results of a multicenter study. 
Urology 1996;47(5):629-636. 

Miller JL, Bavendam T. Treatment with the Reliance 
urinary control insert: one-year experience. J Endourol 
1996;10(3):287-292. 

Wyman JF, Choi SC, Harkins SW, et al. The urinary 
diary in evaluation of incontinent women: a test-retest 
analysis. Obstet Gynecol 1988;71(6 Pt 1):812-817. 
Locher JL, Goode PS, Roth DL, et al. Reliability assess- 
ment of the bladder diary for urinary incontinence in 
older women. J Gerontol A Biol Sci Med Sci 
2001;56(1):M32-35. 

Wallace SA, Roe B, Williams K, et al. Bladder training 
for urinary incontinence in adults. Cochrane Database 
Syst Rev 2004(1):CD001308. 


98. 


99. 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


Fantl JA, Wyman JF, McClish DK, et al. Efficacy of 
bladder training in older women with urinary inconti- 
nence. JAMA 1991;265(5):609-613. 

Gormley EA. Biofeedback and behavioral therapy for 
the management of female urinary incontinence. Urol 
Clin North Am 2002;29:551—557. 

Iselin CE, Webster GD. Office management of female 
urinary incontinence. Urol Clin North Am 1998; 
25(4):625-645. 

Swithinbank L, Hashim H, Abrams P. The effect of 
fluid intake on urinary symptoms in women. J Urol 
2005;174(1):187-189. 

Sherman RA, Davis GD, Wong MF. Behavioral treat- 
ment of exercise-induced urinary incontinence among 
female soldiers. Mil Med 1997;162(10):690-694. 
Dmochowski RR, Miklos JR, Norton PA, et al. 
Duloxetine versus placebo for the treatment of North 
American women with stress urinary incontinence. J 
Urol 2003;170(4 Pt 1):1259-1263. 

Norton PA, Zinner NR, Yalcin I, et al. Duloxetine 
versus placebo in the treatment of stress urinary in- 
continence. Am J Obstet Gynecol 2002;187(1): 
40-48. 

Ghoniem GM, Van Leeuwen JS, Elser DM, et al. A 
randomized controlled trial of duloxetine alone, pelvic 
floor muscle training alone, combined treatment and 
no active treatment in women with stress urinary in- 
continence. J Urol 2005;173(5):1647—1653. 

Wagner TH, Patrick DL, Bavendam TG, et al. 
Quality of life of persons with urinary incontinence: 
development of a new measure. Urology 1996;47(1): 
67-72. 

Long CY, Liu CM, Hsu SC, et al. A randomized com- 
parative study of the effects of oral and topical estro- 
gen therapy on the lower urinary tract of hysterec- 
tomized postmenopausal women. Fertil Steril 
2006;85(1):155—160. 

Goldstein SR, Johnson S, Watts NB, et al. Incidence of 
urinary incontinence in postmenopausal women 
treated with raloxifene or estrogen. Menopause 
2005;12(2):160—-164. 

Castro-Diaz D, Amoros MA. Pharmacotherapy for 
stress urinary incontinence. Curr Opin Urol 2005; 
15(4):227-230. 


| | 
CHAPTER 14 


Surgical Treatment of Stress 
Urinary Incontinence 


S urgery for stress urinary incontinence (SUI) 
represents one of the most common indications for 
surgery in women. Approximately 4% of women 
will undergo surgery for SUI during their lifetime 
(1). An estimated 119,663 inpatient surgical pro- 
cedures for SUI were performed in the United 
States in 2003, with the majority being performed 
for women age 45 to 64 (58,660) (2). The number 
of ambulatory procedures performed for SUI ap- 
proximated 15,900 in 1996 and is certainly much 
higher today given the recent widespread adoption 
of minimally invasive sling procedures such as the 
tension-free vaginal tape (3). 


HISTORICAL PERSPECTIVE 


Over 1,000 surgical procedures for treating SUI 
have been described; however, only a small num- 
ber have both withstood the test of time and held up 
to scientific scrutiny (Table 14.1). As of the writing 
of this chapter, only three techniques have consis- 
tently demonstrated superior efficacy for the treat- 
ment of SUI and are supported by level 1 evidence: 


1. Retropubic colposuspensions, including the 
Burch colposuspension and the Marshall- 
Marchetti-Krantz procedure (MMK) 

2. The traditional bladder-neck sling 

3. The tension-free vaginal tape procedure 


Several newer techniques show promise, such 
as the transobturator sling, but clinical trials eval- 
uating their efficacy either have yet to be per- 
formed or are still ongoing. 


Matthew D. Barber 


The evolution of the surgical treatment of SUI 
largely occurred in the last century. In 1913, 
Howard Kelly first described his anterior plication 
stitch—a horizontal mattress stitch placed at the 
urethrovesical junction (UVJ) designed to narrow 
the patulous urethra and provide elevation of the 
bladder neck (4). The Kelly plication, along with 
later modifications by Kennedy (5), evolved into 
the modern-day anterior colporrhaphy. Because of 
its relative simplicity, low morbidity, and trans- 
vaginal approach, the anterior colporrhaphy be- 
came the primary treatment of SUI among gyne- 
cologists for much of the 20th century. After a 
number of studies demonstrated that the success 
rate for anterior colporrhaphy with Kelly plication 
was significantly less than that of retropubic col- 
posuspensions or traditional slings, it fell out of 
favor for the treatment of SUI. While no longer an 
acceptable treatment for SUI, anterior colporrha- 
phy still remains an acceptable and commonly 
used technique for transvaginal correction of ante- 
rior vaginal prolapse. 

The first suburethral sling procedure was de- 
scribed in 1907 by von Giordano using a gracilis 
muscle flap. In 1910, Goebel described detaching 
the pyramidalis muscle and suturing it beneath the 
urethra (6). Frangenheim modified the technique in 
1914 by attaching a vertical strip of rectus fascia to 
the pyramidalis muscle (7). The final alteration of 
the initial Goebel-Frangenheim-Stoekel procedure 
included securing the pyramidalis muscle and the 
rectus fascia beneath the urethra after plication of 
the periurethral fascia (8). Later, in 1933, Price de- 
scribed the first sling constructed from fascia lata 
(9). In 1942, Aldridge described the rectus fascia 
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Surgical Procedures for Stress Urinary Incontinence 


Superior efficacy, recommended—Level 1 evidence 


Retropubic colposuspension (Burch colposuspension, Marshall-Marchetti-Krantz procedure) 


Traditional sling procedures 
Tension-free vaginal tape (TVT) 

Inferior efficacy, not recommended—Level 1 evidence 
Anterior colporrhaphy 


Needle suspension procedures (e.g., Pereyra, Raz, Stamey, Gittes) 


Paravaginal repair 
Unknown efficacy—no Level 1 evidence available 


Tension-free midurethral slings other than TVT (e.g., SPARC [American Medical Systems, Minnetonka, MN], 


anterior intravaginal slingplasty) 
Transobturator tape procedures (TOT) 
Radiofrequency ablation techniques 


sling (10). He used two strips of rectus fascia su- 
tured in the midline below the urethra via a separate 
vaginal incision. The fascial strips were brought 
down through the rectus muscle, behind the sym- 
physis pubis, and united as a sling beneath the ure- 
thra at the UVJ. This provided a reliable cure for re- 
current cases of SUI and served as the foundation 
for modern-day sling techniques. For most of the 
20th century, sling procedures were used to treat 
patients with the most severe disease, those with re- 
current incontinence and/or intrinsic sphincter defi- 
ciency, and were not used in the treatment of pri- 
mary SUI. This is largely because sling procedures, 
as they were traditionally performed, were associ- 
ated with an increased rate of voiding dysfunction 
and morbidity when compared to other prevailing 
techniques. It was not until the 1990s, after sur- 
geons recognized the importance of “loosely ten- 
sioning” slings to minimize voiding dysfunction, 
that traditional sling procedures gained popularity 
as a first-line treatment for SUI. 

The first retropubic operation for the treatment 
of SUI was described in 1949 by Marshall et al 
(11). In the mid-1940s, Victor Marshall, a urolo- 
gist, began to develop an operation for treating 
voiding dysfunction that developed after rectal re- 
section in men as a result of pronounced urethral 
hypermobility. He employed a suprapubic ap- 
proach to suspend the bladder and bladder neck by 
placement of interrupted chromic catgut sutures to 
the periostium of the symphysis and posterior rec- 
tus sheath. Thereafter he collaborated with two gy- 
necologists, Andrew Marchetti and Kermit Krantz, 
refining and modifying the procedure to treat uri- 


nary incontinence in women. Over the next several 
decades the MMK procedure became a standard 
for the treatment of SUI in women and is still used 
by some today. 

John Burch described his retropubic colposus- 
pension technique in 1961 after noting that when 
performing a MMK procedure the sutures in the 
periosteum of the pubic symphysis often pulled 
out (12). Burch identified Cooper’s ligament, the 
thick band of fibrous tissue running along the su- 
perior surface of the superior ramus of the pubic 
bone, as a more consistent point of attachment for 
the suspension sutures. In Burch’s original de- 
scription of his operation, three sutures were 
placed in the periurethral tissues on either side and 
sutured to Cooper’s ligament. In 1976, Tanagho 
described his modification of the Burch procedure 
in which two sutures are placed in the anterior 
vaginal wall on each side, one at the midurethra 
and one at the UVJ, lateral enough to avoid dam- 
aging the urethral sphincteric mechanism (13). 
The sutures are passed through Cooper’s ligament 
and tied so that the urethra is preferentially ele- 
vated, but not compressed. He emphasized that the 
presence of a “suture gap” between the vaginal at- 
tachment and Cooper’s ligament was of no disad- 
vantage and perhaps desirable. It is Tanagho’s 
modification of the Burch colposuspension that is 
most commonly performed today. While the avail- 
able evidence suggests that the MMK procedure 
and the Burch colposuspension have similar effi- 
cacy, the Burch procedure is often preferred be- 
cause it avoids the risk of osteitis pubis that is as- 
sociated with the MMK. 
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The transvaginal needle suspension procedure 
was first described by Pereyra in 1959 (14). The 
needle urethropexy underwent more than 20 modi- 
fications in an attempt to improve the cure rates and 
minimize complications, including the Raz, Gittes, 
and Stamey procedures (15). Modifications in- 
volved various amounts of dissection and different 
anchoring tissue and materials. Although extremely 
popular in the 1980s and early 1990s, particularly 
among urologists, these procedures were largely 
abandoned after several comprehensive reviews 
and randomized trials demonstrated that they were 
significantly less effective than retropubic colpo- 
suspensions and traditional sling procedures (15). 

The tension-free vaginal tape (TVT) procedure 
was introduced Ulmsten et al in 1996 and over the 
subsequent decade gained world-wide popularity 
(16). This operation introduced two new concepts 
to the mechanism of cure for slings: placement at 
the midurethra, and placement without tension 
(“tension-free”). The primary advantage that TVT 
offered over other surgical treatments for SUI, 
however, is that it could be performed on an out- 
patient basis. Often patients can void the day of 
surgery and be discharged home without a 
catheter. Several randomized trials and numerous 
cohort studies suggest that the TVT procedure has 
similar cure rates to the Burch colposuspension, 
with a quicker return to normal voiding and fewer 
postoperative complications (17—19). The success 
of the TVT has prompted the development of a 
number of similar minimally invasive midurethral 
slings with varying differences in sling material 
and surgical approach. To date, these “TVT-like” 
devices are largely unstudied. 

The most recent innovation in the surgical man- 
agement of SUI is the transobturator tape (TOT), 
which was first described by Delorme in 2001 
(20). Like the TVT, this is a minimally invasive 
midurethral sling using a synthetic tape; however, 
it is placed using a transobturator approach rather 
than a retropubic one. The impetus for the devel- 
opment of this technique was to reduce the risk of 
bladder perforation and eliminate the rare but life- 
threatening complications of bowel perforation 
and major vascular injury that have been reported 
with TVT. Published data are limited regarding the 
relative efficacy and risk of complications with 
this new approach. 


INDICATIONS FOR SURGERY 


Surgery is indicated for the treatment of SUI when 
conservative treatments have failed to satisfacto- 
rily relieve the symptoms and the patient wishes 
further treatment in an effort to achieve continence 


(21). Prevailing opinion suggests that surgery 
should be delayed until childbearing is complete 
because the effect of subsequent pregnancy on 
continence surgery is unknown; however, the de- 
sire for future childbearing should not be consid- 
ered an absolute contraindication (21,22). 

Prior to surgery, the minimum evaluation 
should include a comprehensive history, physical 
examination, urinalysis, and measurement of 
postvoid residual volume. Stress incontinence 
should be objectively documented, with direct vi- 
sualization of urine loss from the urethra with 
stress. Urethral hypermobility should be demon- 
strated with Q-tip testing or some similar method. 

Urodynamics should be performed prior to sur- 
gery when the diagnosis is unclear or the patient is 
at high risk for treatment failure or complications. 
Not all patients with urinary incontinence require 
urodynamic testing prior to surgery, however. 
According to the AHCPR Urinary Incontinence 
Clinical Practice Guidelines, patients who lose 
urine only with physical exertion; have normal 
voiding habits (eight or fewer voiding episodes per 
day, two or fewer per night); have a normal neuro- 
logic examination and have no history of previous 
continence surgery or radical pelvic surgery; pos- 
sess a hypermobile urethra and pliable vaginal 
wall on physical examination; have a normal 
postvoid residual volume and are not pregnant do 
not require urodynamics prior to continence sur- 
gery (23). These guidelines are based largely on 
expert opinion, however, and a considerable 
amount of research is required before evidence- 
based guidelines can be developed. Preoperative 
urodynamics should be strongly considered in pa- 
tients with advanced age, a history of previous 
continence surgery, symptoms suggestive of detru- 
sor overactivity or voiding dysfunction, an abnor- 
mal sacral neurologic examination, an elevated 
postvoid residual, or whenever the diagnosis of 
SUI is otherwise in question (21,23). 

Factors that may negatively influence the re- 
sults of SUI surgery include advancing age, obe- 
sity, a history of previous incontinence surgery, a 
nonmobile urethra, and preoperative detrusor 
overactivity (24). The evidence supporting these 
negative predictors is generally weak, however. As 
such, they should not be considered contraindica- 
tions to continence surgery, but instead be used for 
patient counseling. Contraindications to SUI sur- 
gery include the presence of pure detrusor overac- 
tivity, an atonic bladder, or a neurogenic bladder. 
Also, patients who are otherwise at high risk for 
postoperative urinary retention who are unable or 
unwilling to perform self-catheterization may not 
be good candidates for SUI surgery. 
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Intrinsic Sphincter Deficiency 


Subjects with severe urinary incontinence and uro- 
dynamic evidence of poor urethral sphincter func- 
tion are said to have intrinsic sphincter deficiency 
(ISD), sometimes called type III incontinence or 
“low-pressure urethra.” Some authors have sug- 
gested that subjects with ISD are at risk for poor 
results after continence surgery, particularly after a 
retropubic colposuspension (24—26). They suggest 
that patients who demonstrate a low leak point 
pressure (less than 60 cm H20) or low maximum 
urethral closure pressure (less than 20 cm H20) are 
best served by a procedure such as a sling that is 
more obstructive. These findings are not consis- 
tent, however, with some authors finding no asso- 
ciation between commonly used measures of ure- 
thral function and continence surgery success 
(27-29). Additionally, systematic reviews of the 
two most common measures of urethral sphinc- 
teric function, urethral pressure profilometry and 
leak point pressure measurement, have concluded 
that these tests are not well standardized and have 
poor reproducibility (30,31). In 2005, the World 
Health Organization’s Third International Con- 
sultation on Incontinence concluded that there is 
no consensus definition for ISD and there is cur- 
rently no evidence that such a diagnosis influences 
the outcome of SUI surgery or should be used to 
choose the type of surgical treatment (24). In spite 
of this, many surgeons continue to use the results 
of urethral function testing in an attempt to provide 
prognostic information about the success of cer- 
tain surgical procedures and to triage patients ac- 
cordingly. A recent example is the suggestion by 
some that patients with ISD have a high failure 
rate after TOT procedures (32). Clearly, high-qual- 
ity studies are needed to clarify the role of urethral 
function testing and the ISD diagnosis in the man- 
agement of patients with SUI. 


Mixed Urinary Incontinence 


Approximately one third of patients with urody- 
namic stress incontinence have coexisting detrusor 
overactivity. These patients are said to have mixed 
urinary incontinence. There is some controversy 
about the best management for these patients. 
Studies have shown that patients with mixed uri- 
nary incontinence may have lower cure rates after 
surgery than those with pure SUI (33-35). 
Generally, 30% to 60% of women with mixed in- 
continence will have resolution of their urge in- 
continence after SUI surgery, with 5% to 10% de- 
veloping worse urge incontinence and the 
remainder not changing (19,36,37). Unfortunately, 


attempts to use clinical or urodynamic data to pre- 
dict who will improve and who will worsen have 
been unsuccessful (38). Most authors recommend 
that patients with mixed urinary incontinence un- 
dergo a trial of medical and behavioral therapy 
prior to considering surgery. Approximately one 
third of patients with mixed incontinence can be 
expected to become dry with conservative therapy 
alone (39). In those who have persistent bother- 
some incontinence after a trial of conservative 
therapy, surgery can be considered after appropri- 
ate patient counseling. 


RETROPUBIC COLPOSUSPENSIONS 


Retropubic colposuspensions are indicated for 
women with a diagnosis of urodynamic stress in- 
continence and a hypermobile urethra. They can 
be performed through an abdominal incision or 
laparoscopically. The Third International Consul- 
tation on Incontinence concluded that based on the 
currently available evidence, retropubic colposus- 
pensions, particularly the open Burch colposus- 
pension, “can be recommended as a procedure 
which is as effective as any other procedure for 
primary or secondary surgery with proven long- 
term success” in the treatment of SUI (24). The 
Burch colposuspension has historically been one 
of the most commonly performed operations for 
SUI, particularly among gynecologists. With the 
recent widespread adoption of minimally invasive 
slings, the popularity of the retropubic colposus- 
pension has waned somewhat, with many surgeons 
reserving this procedure for instances where a la- 
parotomy (or laparoscopy) is being performed for 
another indication (e.g., abdominal sacral 
colpopexy). No other continence operation has 
demonstrated greater efficacy or longer durability 
than the Burch colposuspension, however. As 
such, it should remain an important option in the 
surgical management of SUI. 


Mechanism 


SUI occurs when there is an unequal transmission 
of pressure between the bladder and urethra during 
stress such that the bladder pressure exceeds max- 
imal urethral closure pressure (unaccompanied by 
a detrusor contraction), resulting in urine leakage. 
One commonly proposed theory holds that loss of 
urethrovesical support contributes to inefficient 
pressure transmission of the urethra because the 
urethra is displaced out of the abdominal cavity 
(40). Retropubic colposuspensions are designed to 
provide preferential elevation and support of the 
bladder neck by the placement of sutures in the 
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vagina near the urethra. This results in elevation of 
the hypermobile urethra back into an intra-abdom- 
inal position. Perhaps more importantly, it pro- 
vides mechanical compression of the urethra 
against the stable, elevated anterior vaginal wall 
and/or the posterior-superior aspect of the symph- 
ysis pubis during episodes of increased abdominal 
pressure. The principal urodynamic change after 
these procedures is increased pressure transmis- 
sion to the urethra, relative to the bladder, during 
elevations in intra-abdominal pressure (41,42). 
Resting urethral pressure and functional urethral 
length are unchanged, suggesting that the intrinsic 
function of the urethra is not altered appreciably 
by this type of surgery. Appropriate elevation of 
the bladder neck and urethra, accompanied by 
pressure transmission ratios near 100%, results in 
continence in most patients (42). Penttinen et al 
demonstrated a significant negative correlation be- 
tween postoperative bladder neck mobility and 
pressure transmission ratios, suggesting that cor- 
rection of the urethrovesical anatomic disorder 
eliminates the functional disorder and restores 
continence (43). Retropubic procedures, particu- 
larly the MMK, probably tend to overelevate and 
fix the urethra in a retropubic position. Hilton and 
Stanton found that pressure transmission profiles 
after successful Burch colposuspensions differed 
from those of continent control subjects, with pres- 
sure transmission ratios in the proximal half of the 
urethra significantly higher than 100% (44). This 
observation suggests that an additional mechanism 
that likely contributes to the success of these oper- 
ations is partial outflow obstruction. Bump et al 
determined that patients with postoperative void- 
ing abnormalities and detrusor instability after 
Burch colposuspensions had pressure transmission 
ratios significantly greater than 100%, supporting 
the hypothesis that obstruction, when excessive, 
also plays a role in postoperative voiding dysfunc- 
tion and detrusor instability after these operations 
(41.42). 


Access to the Retropubic Space 


The patient is placed in modified lithotomy posi- 
tion using low leg holders such as Allen stirrups 
and is draped to allow both abdominal and vaginal 
access. The bladder is drained with a Foley 
catheter with a 10 cc or larger balloon. One peri- 
operative intravenous dose of an appropriate an- 
tibiotic should be given as prophylaxis against in- 
fection. The abdomen may be entered through a 
transverse or vertical abdominal incision or laparo- 
scopically. The laparoscopic approach will be dis- 
cussed later in the chapter. While retropubic col- 


posuspensions can be performed entirely retroperi- 
toneally, some find that entering the peritoneal 
cavity and packing the bowel out of the pelvis 
often provides better visualization of the retropu- 
bic space. Entering the peritoneal cavity also al- 
lows for concurrent hysterectomy or additional ab- 
dominal prolapse repairs that may be necessary. 

To access the retropubic space, the rectus abdo- 
minis muscles are separated in the midline and the 
underlying transversalis fascia is bluntly separated 
off the pubic symphysis. The retropubic space is 
developed using blunt dissection. The surgeon’s 
hand is placed along the underside of the pubic 
bone and the underlying bladder is displaced pos- 
teriorly. Sharp dissection is typically unnecessary 
in primary cases. Cooper’s ligament, the obturator 
neurovascular bundle, any accessory obturator 
vessels, and the lateral attachments of the vagina 
(arcus tendineus fascia pelvis) are identified. A 
fluffed-up gauze and a medium malleable retractor 
can be useful to retract the bladder medially to ex- 
pose these lateral structures. The surgeon’s non- 
dominant hand is placed into the vagina to elevate 
the paravaginal tissues and identify the urethra and 
bladder neck. Identification of the UVJ can be fa- 
cilitated by gently placing traction on the Foley 
catheter and palpating the lower edge of the bal- 
loon. Adipose tissue is dissected off the anterior 
vaginal wall lateral to the urethra and UVJ using 
forceps, a peanut dissector, or some similar device. 
This dissection is facilitated by forcefully elevat- 
ing the surgeon’s vaginal fingers until glistening 
white periurethral fascia and vaginal wall are seen. 
Dissection in the midline over the urethra and UVJ 
should be avoided to avoid trauma to the urethral 
sphincter mechanism. The retropubic space and 
paravaginal tissues are highly vascular, and careful 
attention and gentle dissection are required to 
avoid excessive bleeding. Hemostasis is achieved 
with hemoclips, cautery, or sutures. 

If previous retropubic surgery has been per- 
formed, dense adhesions from the anterior bladder 
wall and urethra to the pubic symphysis are often 
present. These adhesions should be dissected 
sharply from the pubic bone until the anterior blad- 
der wall, urethra, and vagina are free of adhesions 
and are mobile. If identification of the urethra or 
lower border of the bladder is difficult, one may 
perform a cystotomy, which, with a finger inside the 
bladder, helps to define the bladder’s lower limits 
for easier dissection, mobilization, and elevation. 


Marshall-Marchetti-Krantz Procedure 


The retropubic space is entered and the urethra and 
UVJ are exposed as described above. The sur- 


230 SECTION II e@ Disorders of Lower Urinary Tract 


geon’s nondominant hand is placed in the vagina 
with the index and middle fingers placed on either 
side of the urethra to facilitate elevation of the ure- 
thra and UVJ. Permanent sutures are placed with 
the needle initially entering closest to the urethra 
and then coursing lateral perpendicular to the ure- 
thra to include almost the full thickness of the an- 
terior vaginal wall. One to three pairs of sutures 
are placed on either side of the urethra, with the 
most proximal pair at the UVJ (Fig. 14.1). Sutures 
are generally placed much closer to the urethra 
during an MMK than is typical with a Burch col- 
posuspension. All sutures are passed through the 
midline cartilage of the symphysis and tied. 
Hyperelevation of the urethra is avoided by tying 
the sutures so that there is sufficient space for the 
operator to easily place a finger between the pubic 
symphysis and urethra. Symmonds recommended 
performing a dome cystotomy when performing 
an MMK in order to allow directive visualization 
of the UVJ to facilitate appropriate placement of 


the proximal sutures (45). This is probably unnec- 
essary with the use of routine intraoperative cys- 
toscopy, however. Postoperatively, the bladder is 
drained with either a transurethral or suprapubic 
catheter until normal voiding occurs. 


Burch Colposuspension 


The retropubic space is entered, the urethra and 
UVJ are identified, and the periurethral anterior 
vaginal wall is cleared of all fat as described 
above. Two permanent sutures are placed on each 
side of the urethra through the anterior vaginal 
wall using double bites for each suture. Sutures 
should be placed almost full thickness through the 
anterior vaginal wall with the needle parallel to the 
urethra. The proximal suture is placed approxi- 
mately 2 cm lateral to the UVJ. The distal suture is 
placed 2 cm lateral to the mid-urethra. The index 
and middle fingers of the vaginal hand are used to 
elevate the anterior vaginal wall on either side of 


FIGURE 14.1 @ The Marshall-Marchetti-Krantz procedure. One to three su- 

tures are placed on either side of the urethra and sutured to the midline cartilage 
of the pubic symphysis. (Reproduced with permission from Baggish M, Karram M, 
eds. Atlas of pelvic anatomy and gynecologic surgery. Philadelphia: WB Saunders, 


2001.) 
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the urethra during placement of the sutures. 
Alternatively, Allis clamps can be used to grasp 
and elevate the periurethral tissue at the proximal 
and distal suture sites and the sutures can be placed 
underneath the clamp in order to avoid an inadver- 
tent needle injury of the vaginal fingers. On each 
side, after the two sutures are placed, they are 
passed through Cooper’s (pectineal) ligament so 
that all four suture ends exit above the ligament 
(Fig. 14.2). The sutures are tied so that there is a 
small amount of preferential elevation to the ure- 


Tying of sutures 
above Cooper's 
ligament 


thra while allowing two fingers to easily fit be- 
tween the pubic bone and the urethra. A suture 
bridging between anterior vaginal wall and 
Cooper’s ligament is desired in order to prevent 
compression or hyperelevation of the urethra. As 
noted previously, this area is extremely vascular, 
and visible vessels should be avoided if possible. 
When excessive bleeding occurs, it can be con- 
trolled by direct pressure, sutures, cautery, or he- 
moclips. Less severe bleeding usually stops with 
direct pressure and after tying the Burch sutures. 


Needle passed through 
full thickness vaginal wall 
excluding epithelium 


FIGURE 14.2 ® Burch colposuspension. Two sutures are placed on each side 
of the urethra. The proximal suture is placed approximately 2 cm lateral to the 
urethrovesical junction and the distal suture is placed 2 cm lateral to the mid- 
urethra. Each is passed through Cooper's (pectineal) ligament so that all four su- 
ture ends exit above the ligament. The sutures are tied so that there is a small 
amount of preferential elevation to the urethra while allowing two fingers to 
easily fit between the pubic bone and the urethra. /nset: The index and middle 
finger of the vaginal hand are used to elevate the anterior vaginal wall on either 
side of the urethra during placement of the sutures. The needle should be passed 
through the full thickness of the vaginal wall, excluding the epithelium. 
(Reproduced with permission from Baggish M, Karram M, eds. Atlas of pelvic 
anatomy and gynecologic surgery. Philadelphia: WB Saunders, 2001.) 
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At the end of the procedure, cystoscopy should be 
performed to document the absence of intravesical 
sutures. Closed-suction drainage of the retropubic 
space is rarely indicated. Postoperatively, the blad- 
der is drained with either a transurethral or supra- 
pubic catheter until normal voiding occurs. 


Laparoscopic Burch Colposuspension 


Advances in minimally invasive techniques in the 
1990s allowed for the development of the laparo- 
scopic retropubic colposuspension. The potential 
advantages of the laparoscopic approach over the 
open approach include improved visualization of 
the retropubic space, shortened hospital stay, de- 
creased postoperative pain, faster recovery, and im- 
proved cosmesis. Disadvantages of the laparo- 
scopic approach include a steep learning curve in 
acquiring suturing skills, technical difficulty of 
retroperitoneal dissection, increased operating time 
early in the surgeon’s experience, and potentially 
greater costs related to longer operating time and 
use of disposable surgical instruments. Although 
various modifications have been described in an at- 
tempt to overcome the technical difficulty associ- 
ated with laparoscopic suturing, many experts 
agree that laparoscopic retropubic colposuspen- 
sions should be performed in a manner identical to 
that of the open procedure, with the only difference 
being that of access to the retropubic space 
(46-48). The use of mesh, staples, bone anchors, or 
similar devices cannot be recommended. 

As with the open procedure, the patient is 
placed in modified lithotomy position using low 
leg holders such as Allen stirrups and is draped to 
allow both abdominal and vaginal access. A three- 
way Foley catheter with a 20- to 30-mL balloon is 
attached to continuous drainage, and the irrigation 
port is connected to sterile water or saline. For the 
transperitoneal approach, a 5- or 10-mm trocar and 
laparoscope are placed through a standard in- 
fraumbilical incision. Two additional lateral tro- 
cars are placed: a 5/12-mm disposable trocar with 
reducer in the right lower quadrant (if knot-tying 
from the right) lateral to the right inferior epigas- 
tric vessels and a reusable 5-mm port or an addi- 
tional 5/12-mm disposable trocar with reducer in 
the left lower quadrant lateral to the left inferior 
epigastric vessels. Trocars are placed lateral to the 
rectus muscle, approximately 3 cm medial to and 
above the anterior superior iliac spine. The retrop- 
ubic space is developed by first identifying the two 
medial umbilical folds (the peritoneum overlying 
the obliterated umbilical arteries). These serve as 
lateral landmarks of dissection for transperitoneal 
entry into the retropubic space. The upper margin 


of the dome of the bladder is located several cen- 
timeters above the pubic symphysis. This can be 
easily visualized by filling the bladder with 300 cc 
of fluid via the three-way Foley. After emptying 
the bladder, the peritoneum is incised 2 cm above 
the bladder dome in between the medial umbilical 
folds. The retropubic space is developed with 
blunt dissection and important landmarks are iden- 
tified as described earlier for the open procedure. 

Although used less commonly, some prefer to 
access the retropubic space using an extraperi- 
toneal approach. For this approach an infraumbili- 
cal incision is made with dissection to the preperi- 
toneal space. The dissection is carried caudal into 
the retropubic space using a balloon dilator or sim- 
ilar technique. Once the retropubic space is en- 
tered, CO2 is insufflated to develop a “pneumo- 
Retzius,” additional trocars are placed, and the 
remainder of the procedure is performed similar to 
the transperitoneal approach. 

Using laparoscopic needle drivers, 0- or 2-0 
permanent sutures with an SH or CT-2 needle are 
placed at the bladder neck and midurethra on each 
side and then brought through Cooper’s ligaments, 
similar to the open procedure. Extracorporeal 
knot-tying is preferred because of technical facil- 
ity and the ability to hold more tension on the su- 
ture. Thirty-six-inch or 48-inch sutures are neces- 
sary to facilitate extracorporeal knot-tying. At the 
completion of the procedure, cystoscopy is per- 
formed to assess the integrity of the bladder. 
Postoperatively, the bladder is drained with either 
a transurethral or suprapubic catheter until normal 
voiding occurs. Peritoneum of the retropubic space 
may be left open or closed according to surgeon 
preference. Generally patients can be discharged 
on the day of surgery after this procedure. 


Adjuvant Procedures 


Although hysterectomy is frequently performed at 
the time of SUI surgery, prospective studies, in- 
cluding clinical trials, demonstrate that the addi- 
tion of a hysterectomy at the time of retropubic 
colposuspension does not improve SUI cure rates. 
Langer et al randomized 45 subjects to Burch cul- 
posuspension alone or colposuspension plus ab- 
dominal hysterectomy and cul-de-sac obliteration 
(49). Six months after surgery the objective (uro- 
dynamic) cure rates were not significantly differ- 
ent between groups (95.5% vs. 95.7% respec- 
tively). In 2001, Meltomaa et al reported their 
results from a prospective study evaluating mor- 
bidity and long-term subjective outcomes between 
Burch colposuspension alone and Burch with ab- 
dominal hysterectomy (50). There was no differ- 
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ence in subjective outcomes up to 5 years after sur- 
gery. Complications were higher in the Burch- 
plus-hysterectomy group (46.2%) than in the 
group who received a Burch alone (29.2%). These 
studies support the conclusion that hysterectomy 
should not be routinely performed at the time of a 
retropubic colposuspension unless there is a clear 
indication for the hysterectomy other than SUI. 

Pelvic organ prolapse, particularly apical and 
posterior vaginal wall prolapse, has been reported 
to occur in 22.1% of women (range 9.5% to 
38.2%) after a Burch colposuspension (24). Most 
are asymptomatic, however, and less than 5% re- 
quest subsequent reconstructive surgery (24). 
Whether these findings are the result of an in- 
creased propensity for patients with SUI to de- 
velop future prolapse or are a direct result of the 
Burch procedure itself is largely unknown; how- 
ever, pelvic organ prolapse appears to be more 
common after Burch colposuspension than after 
anterior colporrhaphy and sling procedures (19). 
In a randomized trial comparing the open Burch 
colposuspension to the TVT, anterior vaginal wall 
prolapse was more common in the TVT group but 
enterocele and apical prolapse were more common 
in the Burch group 2 years after surgery (17). In 
order to reduce the risk of subsequent prolapse, 
many authors suggest that a prophylactic cul-de- 
sac obliteration procedure such as a uterosacral 
plication, Moschcowitz procedure, or Halban’s 
culdoplasty be performed at the time of retropubic 
colposuspension whenever possible. Although fre- 
quently advocated, the efficacy of this prophylac- 
tic maneuver is unstudied. At a minimum, patients 
who receive a retropubic colposuspension should 
be assessed for concurrent vaginal support defects 
at the time of their surgery and, when present, 
these should be corrected. 


Outcome 


A Cochrane Collaboration review of retropubic 
colposuspensions in 2005 identified 39 random- 
ized clinical trials involving a total of 3,301 
women, making retropubic colposuspension the 
most studied surgery for SUI in terms of level 1 
evidence (19). The available evidence indicates 
that open retropubic colposuspension is an effec- 
tive treatment for SUI, especially in the long term 
(19). Within the first year of treatment, the overall 
continence rate is approximately 85% to 90%. 
After 5 years, approximately 70% of patients can 
expect to be dry. 

Both the Burch colposuspension and the MMK 
procedure appear to be durable, with only modest 
declines in efficacy over 10 to 20 years. Langer et 


al followed 127 women who received a Burch col- 
posuspension for an average of 12.4 years and re- 
ported an objective cure rate of 93.7% (51). All 
failures in this study occurred within 1 year of the 
operation. Alcalay et al followed a cohort of 109 
women after a Burch colposuspension for 10 to 20 
years and found that the cure rate was time-depend- 
ent, with an initial decline for 10 to 12 years and a 
plateau of 69% thereafter (52). McDuffie et al 
found that the efficacy of the MMK procedure de- 
clined from 90% at 1 year to 75% at 15 years (53). 

Retropubic colposuspensions have demon- 
strated a lower subjective failure rate than anterior 
colporrhaphy in six randomized trials with a rela- 
tive risk (RR) of failure of 0.43 (95% CI 0.32 to 
0.57) at 1 to 5 years after surgery and a RR of 0.49 
(95% CI 0.32 to 0.75) at greater than 5 years (19). 
Similarly, retropubic procedures have demon- 
strated a lower failure rate than needle procedures 
in seven clinical trials, particularly after the first 
year postsurgery (RR 0.48; 95% CI 0.33 to 0.71) 
(19). The retropubic colposuspension has been 
compared to the paravaginal defect repair in a sin- 
gle randomized trial. Colombo et al found that 
after 6 months of follow-up, the objective cure rate 
of the Burch procedure was 100% compared to 
only 72% for those undergoing a paravaginal re- 
pair (54). 

Retropubic colposuspensions have been com- 
pared to traditional sling procedures in five trials, 
and in each there was no significant difference be- 
tween the two techniques, regardless of whether 
the procedure was a primary or secondary opera- 
tion (55). However, these five trials all had small 
sample sizes (n = 22 to 72), limiting their ability 
to detect even large differences between the two 
treatments. The NIH-sponsored Urinary Inconti- 
nence Treatment Group (UITN) has recently com- 
pleted the Stress Incontinence Surgical Treatment 
Efficacy Results (SISTEr) Trial, a randomized 
trial of autologous rectus fascia sling versus Burch 
colposuspension for the treatment of SUI with ure- 
thral hypermobility (56). This trial enrolled over 
650 subjects from nine centers and followed them 
for a minimum of 2 years. As of the writing of this 
chapter, the results of this trial have not been re- 
ported. The size, quality, and scope of this trial 
should provide significant insight into the relative 
efficacy of these two “gold standard” operations. 

Ward et al performed a large multicenter ran- 
domized trial comparing open Burch colposuspen- 
sion to TVT for urodynamic SUI (17,57). They 
found no significant difference in objective or sub- 
jective cure rates of these two procedures. Six 
months after surgery the objective cure rate, de- 
fined as a negative l-hour pad test and negative 
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stress test on urodynamics, was 57% for the Burch 
group and 66% for the TVT group (p = 0.10) 
when the authors considered those subjects who 
withdrew or were lost to follow-up as treatment 
failures (57). When the authors analyzed their data 
at 2 years and ignored subject withdrawals, the ob- 
jective cure rate (negative l-hour pad test) was 
80% for colposuspension and 81% for TVT (17). 

Most studies comparing the Burch procedure to 
the MMK are retrospective and demonstrate simi- 
lar cure rates for the two procedures. Only two ran- 
domized trials have compared these two proce- 
dures directly. Colombo et al randomized 80 
women to either Burch colposuspension or MMK 
and followed them for 2 to 7 years (58). 
Differences in cure rates were not statistically sig- 
nificant between the two groups, with a subjective 
cure rate of 92% in those who received a Burch 
and 85% for those who received an MMK and ob- 
jective cure rates of 80% and 60%, respectively 
(58). Burch colposuspension was associated with 
shorter hospital stay (mean difference of 1 day) 
and later resumption of voiding than the MMK 
(mean difference of 8 days) in this trial, however. 
Liapas et al randomized 170 women with SUI to 
receive a Burch colposuspension, a MMK proce- 
dure, or an anterior colporrhaphy and followed 
them for up to 5 years. The Burch procedure had a 
significantly greater subjective cure rate (88%) 
than the MMK (67%) or the anterior colporrhaphy 
(52%) (59). The results of these two trials and the 
risk of osteitis pubis that is uniquely associated 
with the MMK suggest that the Burch colposus- 
pension should be the retropubic procedure of 
choice for SUI. 

In 2003, the Cochrane Incontinence Group 
published a systematic review on laparoscopic 
retropubic colposuspension (60). They identified 
five randomized trials comparing laparoscopic to 
open colposuspension. A meta-analysis of these 
trials found similar subjective cure rates between 
the two approaches, ranging from 85% to 96% in 
the laparoscopic group and 85% to 100% in the 
open group 6 to 18 months after surgery (60). In 
contrast, objective cure (stress test at urodynam- 
ics) favored open colposuspension over the laparo- 
scopic approach (RR 2.30, 95% CI 1.06 to 4.99) 
(60). One trial of subjects undergoing laparoscopic 
colposuspension demonstrated that two sutures on 
each side of the urethra resulted in a significantly 
higher cure rate than one suture (48). Notably, the 
trials included in this review have small sample 
sizes and short follow-up and are of relatively poor 
quality. Three of the five studies have only been 
published as abstracts. These weaknesses limit the 
strength of the review’s conclusions. 


Since the publication of the Cochrane review, 
Smith et al presented the results of a large multicen- 
ter trial comparing open to laparoscopic Burch col- 
posuspension (61). Two hundred ninety-one sub- 
jects were randomized from one of six centers in the 
United Kingdom and followed for 2 years. Two 
years after surgery, the objective cure rate (negative 
pad test) was similar for the two procedures (79% 
for the laparoscopic colposuspension vs. 70% for 
the open procedure) (61). The proportion of sub- 
jects reporting that they have “never leaked” since 
their procedure was 55% in the laparoscopic group 
and 53% for the open group. Laparoscopic Burch 
colposuspension was associated with decreased 
postoperative pain, decreased infectious morbidity, 
and greater cost than open Burch colposuspension. 

In 2004, Paraiso et al randomized 72 women 
with SUI to receive a laparoscopic Burch colpo- 
suspension or a TVT (62). One year after surgery 
there was a greater rate of urodynamic stress in- 
continence in the laparoscopic Burch colposuspen- 
sion group than the TVT group: 18.8% versus 
3.2% (RR 1.19, 95% CI 1.00 to 1.42). Addition- 
ally, the time to development of recurrent urinary 
incontinence symptoms was earlier after laparo- 
scopic Burch than with TVT. 

Thus, while laparoscopic Burch colposuspen- 
sion provides a minimally invasive alternative to 
its open counterpart, its role in the current environ- 
ment of minimally invasive slings is unclear. 


Complications 


In general, the rate of perioperative complications 
associated with retropubic colposuspensions is 
low. In a review of 2,712 MMK procedures, 
Mainprize and Drutz noted a lower urinary tract 
injury rate of 1.6%, a wound complication rate of 
5.5%, and a fistula rate of 0.3% (63). Similarly, 
Kenton et al noted that after Burch colposuspen- 
sion lower urinary tract injuries were uncommon 
(less than 1%), while incisional complications 
were the most frequent perioperative complication 
(3%) (64). While laparoscopic colposuspension is 
associated with a shorter hospital stay and less 
blood loss than open colposuspension, the 
Cochrane review noted a longer operating time 
and a trend toward higher complication rates with 
the laparoscopic approach (60). Smith et al noted 
that laparoscopic colposuspension was associated 
with a lower infectious morbidity rate than open 
colposuspension, but otherwise there was no dif- 
ference in complications between the two ap- 
proaches (61). While nerve injury appears to be 
uncommon after retropubic colposuspension, 
Galloway et al have described the “post-colposus- 
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pension syndrome” in which women develop pain 
in one or both ilioinguinal regions following col- 
posuspension (65). Demirci reported the occur- 
rence of groin or suprapubic pain in 15 of 200 
women (6.8%) after Burch colposuspension (66). 

The most common long-term complication after 
retropubic colposuspension is de novo urge inconti- 
nence, which occurs in 5% to 27% of cases (19,24). 
Transient voiding dysfunction occurs in 6% to 37% 
of subjects after a Burch colposuspension, depend- 
ing upon how it is defined (24). Voiding dysfunc- 
tion that persists beyond 6 weeks after surgery is 
uncommon, however. Viereck et al reported per- 
sistent voiding difficulties in 3.5% of 310 women 
who underwent a Burch colposuspension with a 
mean follow-up of 36 months (67). Risk factors for 
prolonged voiding after a Burch colposuspension 
include advanced age, previous incontinence sur- 
gery, increased first sensation to void on preopera- 
tive urodynamics, high postvoid residual volume 
preoperatively, and postoperative cystitis (68). 

Generally, overactive bladder symptoms and 
voiding dysfunction that occur after a retropubic 
colposuspension can be managed conservatively 
or are self-limiting. When these symptoms are re- 
fractory to behavioral or medical management, a 
urethrolysis performed either retropubically or 
vaginally may provide relief. 

Osteitis pubis occurs after 0.74% to 2.5% of 
MMK procedures but is rare after Burch colposus- 
pension (24). Patients with osteitis pubis typically 
present 2 to 12 weeks after surgery with suprapu- 
bic pain radiating to the thighs that is exacerbated 
by walking or abduction of the thighs, along with 
marked tenderness of the pubic symphysis. 
Radiologic investigation may demonstrate evi- 
dence of bone destruction and symphysis separa- 
tion. The etiology of this condition is unclear, but 
most cases are noninfectious. Suggested therapy 
includes rest, physical therapy, and nonsteroidal 
anti-inflammatory agents and, if necessary, 
steroids. The clinical course may be prolonged but 
is typically self-limiting. When conservative ther- 
apy fails to result in symptom relief, pubic os- 
teomyelitis should be considered and a biopsy with 
bacterial culture performed. Kammerer-Doak et al 
found positive cultures in 71% of patients with 
clinical osteitis pubis who failed to respond to con- 
servative therapy (69). Pubic osteomyelitis is 
treated with antibiotics and if necessary débride- 
ment and/or symphyseal wedge resection. 


TRADITIONAL SLING PROCEDURES 


Traditional sling procedures, sometimes referred 
to as pubovaginal slings or bladder neck slings, 


have undergone a considerable number of modifi- 
cations since their earliest description in beginning 
of the 20th century. The fundamentals of the pro- 
cedure have changed little, however: a strap of ma- 
terial, whether biologic or synthetic, is placed sub- 
urethrally at the level of the bladder neck, and the 
arms are passed behind the symphysis pubis and 
fixed to the rectus fascia or pubic bone using a 
combined abdominal—vaginal approach. The 
newer minimally invasive midurethral slings such 
as the TVT represent a significant evolution from 
the traditional sling procedures and are described 
later in the chapter. As noted previously, tradi- 
tional sling procedures were classically reserved 
for use as salvage operations in patients who had 
failed previous continence surgery or for patients 
with significant sphincter deficiency. More re- 
cently, traditional sling procedures have been ad- 
vocated for the primary treatment of SUI with ure- 
thral hypermobility. A survey of practice patterns 
in 2000 found that sling procedures were the most 
common SUI surgery performed by urologists in 
the United States (70). In 1997, the American 
Urological Association (AUA)-sponsored Female 
Stress Urinary Incontinence Clinical Guidelines 
Panel evaluated the published outcomes data on 
surgical procedures to treat female SUI (71). The 
panel concluded, based on the available evidence 
at the time, that sling procedures, along with 
retropubic colposuspensions, are the most effica- 
cious procedures for long-term success (71). More 
recently, the Third International Consultation on 
Incontinence concluded that “autologous slings 
provide effective long-term cure for stress inconti- 
nence” (24). They were more hesitant in their con- 
clusions regarding slings that use allograft or 
xenografts, however, because they “have yet to 
show long-term cure rates equivalent to those re- 
ported for autologous fascia” (24). 


Mechanism 


Although there is some debate regarding the mech- 
anism of action of traditional sling procedures, 
they are generally thought to restore continence 
through two mechanisms: (a) re-establishing UVJ 
position and support and (b) providing a stable 
suburethral base that results in mechanical com- 
pression of the proximal urethra during stress. In 
patients with SUI and urethral hypermobility, 
bladder neck slings reposition the UVJ into its nor- 
mal position and prevent proximal urethral descent 
during stress (72). As with retropubic colposus- 
pensions, this results in increased pressure trans- 
mission to the urethra, relative to the bladder, dur- 
ing elevations in intra-abdominal pressure, thereby 
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promoting continence (73,74). Consistent with 
this, Summit et al noted that the success rate of tra- 
ditional sling procedures is compromised in pa- 
tients without urethral hypermobility (75). Unlike 
retropubic operations, sling procedures also create 
a hammock underneath the proximal urethra that 
allows mechanical compression of the urethra dur- 
ing stress. When the tightness or anterior elevation 
of a sling is increased, it results in increased me- 
chanical compression of the urethra and greater 
urethral resistance. While this promotes conti- 
nence, it is also can result in voiding dysfunction, 
the most common complication of sling proce- 
dures. Because of this, it is generally recom- 
mended that slings be placed loosely so that there 
is no tension on the urethra at rest. In rare instances 
where urethral function is completely compro- 
mised, resulting in continuous incontinence at rest, 
it may be desirable to provide greater urethral 
compression or even complete obstruction as long 
as the patient is willing to permanently self- 
catheterize. 

The importance of the suburethral portion of 
the sling for promoting continence was recently 
questioned in an interesting animal experiment. 
Using a rat sling model, Hijaz et al performed 
slings on 40 animals with SUI (76). Half of the rats 
received intact slings and the other half received 
slings in which the suburethral portion was cut at 
the time of the initial operation. Six weeks after 
surgery, there was a significant improvement in 
leak point pressures in both groups compared to 
animals who received sham operations, and there 
was no difference between the intact or cut sling 
groups (76). This implies that, in rats, the lateral 
arms of the sling are more important for restoring 
urethral function than the suburethral portion of 
the sling. Whether these findings translate to hu- 
mans is currently unknown. 


Technique 


Although a myriad of different sling techniques 
have been described, they all follow the same fun- 
damental principles, with the critical variables 
being: (a) the length of the sling (full-length versus 
a smaller sling or “patch” that is placed subu- 
rethrally and fixed via suspending sutures); (b) the 
type of sling material (autograft, allograft, 
xenografts, or synthetic); and (c) the point of fixa- 
tion (rectus fascia, pubic bone, or Cooper’s liga- 
ment). Additionally, some surgeons feel that it is 
important that the sling arms penetrate the peri- 
urethral tissues to enter the retropubic space, while 
others feel this is not necessary (Fig. 14.3). To date, 
there have been no randomized trials comparing 


the various sling alternatives, and with few excep- 
tions the existing evidence does not favor one tech- 
nique over another. As such, the sling technique 
and choice of material can be left to the discretion 
of the individual surgeon. A discussion of the ad- 
vantages and disadvantages of the different sling 
materials can be found later in the chapter. 

The most common autologous tissues used for 
traditional sling procedures are fascia lata and rec- 
tus fascia. If a surgeon chooses to perform an au- 
tologous sling, the tissue is typically harvested at 
the beginning of the procedure, prior to any vagi- 
nal dissection. To harvest fascia lata, the patient is 
placed in the lateral decubitus position with the hip 
and knee flexed, each at approximately 45 degrees. 
The leg is prepped from above the hip to below the 
knee. A 3- to 4-cm incision is made either horizon- 
tally or vertically just above the lateral femoral 
condyle. Dissection is carried down to the under- 
lying fascia lata and the fat is cleaned off with 
blunt dissection. For a full-length sling, a fascial 
stripper is used. Typically a 2-cm X 20- to 25-cm 
strip of fascia lata can be obtained. For a patch 
sling, the desired graft size, usually 2 cm X 6 to 8 
cm, can easily be harvested through the small leg 
incision. There is no need to reapproximate the 
fascial defect. After obtaining hemostasis, the sub- 
cutaneous tissues are reapproximated, the skin is 
closed, and a pressure dressing is applied. If a full- 
length sling has been harvested, it is prudent to 
apply a pressure dressing to the entire thigh to pre- 
vent hematoma formation. To harvest rectus fas- 
cia, a low transverse abdominal incision is made 
two fingerbreadths above the pubic symphysis. 
Using blunt dissection the fat is dissected off un- 
derlying rectus fascia to provide exposure to the 
harvest site. A strip of rectus fascia of the desired 
size is harvested in a transverse direction using 
sharp dissection. Published reports describe har- 
vesting grafts ranging in size from full-length 
strips of 20 cm in length (77) to patch slings as 
small as 4 cm in length (78). The typical width is 
1 to 3 cm. The fascial incision is closed with No. 0 
delayed absorbable suture and the abdominal inci- 
sion is packed until the vaginal portion of the pro- 
cedure is completed. 

After a decision is made about the type of sling 
material to be used and, in the case of autologous 
graft, the material has been harvested, the patient 
is placed in dorsal lithotomy position in high stir- 
rups and the vagina and lower abdomen are 
prepped and draped. A Foley catheter is inserted 
and placed to dependent drainage. Preoperative 
antibiotics should be administered on-call to the 
operating room and antithrombotic compression 
devices applied. If rectus fascia has not been pre- 
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FIGURE 14.3 @ Traditional sling procedure 
modifications. (A) Full-length traditional pubo- 
vaginal sling. (B) Patch sling with the sling arms 
entering the retropubic space and a “suture 
bridge” fixing the sling to the rectus fascia. (C) 
Small patch sling with arms that do not enter 
the retropubic space. (Modified from Walters 
MD, Karram MM, eds. Urogynecology and recon- 
structive pelvic surgery, 3rd ed. St. Louis: Mosby, 
2006.) 


viously harvested, a 4-cm low transverse abdomi- incision or an inverted-U incision is made in the 
nal incision is made just above the pubic bone, car- vaginal epithelium from the distal urethra to just 
ried down to the rectus fascia, and then packed. beyond the UVJ. The vaginal epithelium is dis- 
Attention is turned to the vagina, where a midline sected from the underlying tissues laterally to the 
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inferior lateral aspect of the pubic rami. 
Transvaginal perforation of the endopelvic fascia 
along the posterior surface of the inferior pubic 
ramus to enter the retropubic space is accom- 
plished using blunt or sharp dissection on each 
side of the urethra. Once accomplished, the sur- 
geon should be able to easily pass a finger along 
the back side of the pubic bone to the inferior as- 
pect of the rectus muscle. During this dissection, 
care should be taken to remain lateral to the ure- 
thra and medial to the pubic tubercle to avoid in- 
jury to adjacent structures. 

Two small stab incisions are made in the rectus 
fascia just above the pubic symphysis on either 
side of the midline. Uterine dressing forceps or a 
needle ligature carrier is passed through the stab 
incision, behind the pubic bone, and into the vagi- 
nal field on each side of the urethra under the guid- 
ance of the surgeon’s vaginal finger. For a full- 
length sling, the arms of the sling are grasped by 
the forceps or attached to the ligature carrier and 
pulled into the abdominal field. For a patch sling, 
permanent sutures are fixed to each end of the 
graft and it is the sutures that are grasped and 
pulled through to the abdominal field. These per- 
manent sutures will act as a “suture bridge” be- 
tween the sling and the fixation point at the rectus 
fascia. The midportion of the sling is placed under 
the proximal urethra at the level of the UVJ. Some 
surgeons secure the sling in this location with two 
to four sutures, while others leave the suburethral 
portion of the sling unattached. The sling is placed 
at the desired tension and the arms or suture 
bridges are secured to the rectus fascia. 
Cystoscopy is performed to ensure that no bladder 
or urethral injury has occurred. The abdominal and 
vaginal incisions are closed. The bladder is 
drained transurethrally or suprapubically until nor- 
mal voiding resumes. 

Some surgeons prefer to fix the sling arms to 
the pubic bone or Cooper’s ligament rather than 
the rectus fascia. This can be accomplished using 
bone anchoring devices or, for fixation to 
Cooper’s ligament, a curved Capio needle driver 
(Boston Scientific, Natick, MA) The use of these 
alternative fixation points allows the sling to be 
placed entirely through the vaginal incision while 
avoiding the need for the abdominal incision. The 
potential advantages and disadvantages of using 
bone anchors have been reviewed by several au- 
thors (79-81). 

Perhaps the most important step when perform- 
ing a traditional sling procedure is determining 
how much tension to apply to the sling when se- 
curing the sling arms. Numerous techniques have 
been described to determine optimal sling tension, 


including measuring the degree of urethral deflec- 
tion with a Q-tip, placing a spacer such as a right- 
angle clamp, Hegar dilator, or cystoscope sheath 
between the sling and the urethra, and even intra- 
operative urodynamic assessment of urethral func- 
tion (82-85). Unfortunately, there is no standard- 
ized technique that can be applied to all patients. 
Generally, slings should be placed loosely so that 
there is no compression of the urethra at rest. As 
mentioned previously, in a patient with severe in- 
continence and compromise to urethral function, it 
may be desirable to tension the sling tighter so that 
it is purposefully obstructive. However, these in- 
stances are rare and the patient must be willing to 
accept the possibility of voiding dysfunction re- 
quiring regular self-catheterization. 


Outcomes 


Although one of the most popular procedures for 
the treatment for SUI, the quality of the evidence 
regarding the efficacy of traditional sling proce- 
dures is, somewhat surprisingly, considerably less 
than that of retropubic colposuspensions. The 
Cochrane Collaboration review of traditional sling 
procedures in 2005 identified 13 randomized trials 
involving a total of 760 women evaluating this 
procedure (55). Most of the studies were of small 
size (n = 20 to 165) and poor quality (55). That 
being said, the level 1 evidence that does exist, 
along with a large volume of retrospective and 
prospective cohort studies, do support the conclu- 
sion that traditional sling procedures are effective 
in the management of SUI. Five randomized trials 
have compared the traditional sling to the retropu- 
bic colposuspension, and in each there was no dif- 
ference in efficacy between the two procedures 
(86-90). In the majority of the nonrandomized 
studies in the literature, traditional sling proce- 
dures were used as salvage surgery in women who 
had failed previous continence surgery. In this ca- 
pacity, the objective cure rates reported in the lit- 
erature range from 61% to 100%, with a mean cure 
rate of 85% (91%). While there are fewer studies 
evaluating traditional slings as first-line therapy 
for SUI, the reported cure rates as a first operation 
are 87% to 94% (24,91). As mentioned, the 
UITN’s SISTEr trial, which has randomized 650 
women with SUI to either rectus fascia sling or 
Burch colposuspension, should provide valuable 
information about the relative merits of these two 
procedures (56). 


Autologous Slings 


Autologous rectus fascia and fascia lata are histor- 
ically the most common materials used for tradi- 
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tional sling procedures. Based on the available ev- 
idence, slings using these materials should be con- 
sidered the “gold standard” to which other slings 
are compared (24). The primary advantage of 
using these autologous tissues, as opposed to other 
sling materials, is that there is a large body of lit- 
erature supporting their long-term efficacy, there 
is an exceedingly low risk of graft complications 
or erosions, and there is no risk of viral transmis- 
sion, as might be seen from allograft or xenograft. 
The primary disadvantage of autologous grafts is 
the increased operating time required to harvest 
the tissue and the risk of donor site complications. 
While the objective and subjective cure rates of 
autologous fascial slings vary in the literature from 
50% to 100%, the mean cure rate is approximately 
87% (24). Long-term follow-up for as long as 10 
years demonstrates minimal decline in continence 
rates (92-94). 

Both rectus fascia and fascia lata appear to have 
similar tissue properties, although tissue quality 
may vary from patient to patient. Generally, the 
tissues remain viable, undergo neovascularization 
and fibroblastic proliferation with some remodel- 
ing, and do not degenerate (95). The degree of fi- 
brosis varies between patients, with some women 
replacing the fascia with dense fibrosis and others 
producing only minimal fibrosis (24). Harvesting 
fascia lata avoids a large abdominal incision but 
requires a change in patient position and can be as- 
sociated with incisional leg pain and formation of 
thigh hematomas and seromas. Rectus fascia har- 
vest is generally easier than harvesting fascia lata, 
but larger strips for full-length slings are harder to 
obtain and there may be an increased risk for ab- 
dominal wall hernia. Other autologous materials 
have been used for sling construction, including 
skin, rectus abdominis muscle flap, aponeurosis of 
the external oblique muscle, and vaginal wall free 
graft (55). While some of these alternative materi- 
als have been associated with acceptable short- 
term results, long-term results are unavailable. 


Allograft Slings 


The motivation for the development of alternative 
sling materials has been the desire to reduce oper- 
ative time and eliminate the morbidity associated 
with autograft harvest. Cadaveric allografts have 
been used successfully in orthopaedics for over 20 
years, and in the past decade they have been 
adopted for sling procedures. Allograft materials 
that have been used for slings include cadaveric 
fascia lata, lyophilized human dura mater, and 
human acellular dermis. The main advantage of al- 
lografts is the elimination of the time and morbid- 
ity associated with harvesting autologous fascia. 


Allografts also appear to have a very low risk of 
graft complications, infections, or erosions. The 
disadvantages of allografts include the potential 
for tissue antigenicity and rejection, the risk of dis- 
ease transmission, and the potential for loss of tis- 
sue integrity over time. Additionally, there is con- 
siderable variation in tissue processing from tissue 
bank to tissue bank, which may influence allograft 
quality and strength. 

To minimize the risk of disease transmission, 
allografts are frozen or freeze-dried after harvest, 
making them essentially acellular. Additionally, 
serologic screening for human immunodeficiency 
virus (HIV) and hepatitis B is routinely performed 
on all cadaveric tissue. To date, there have been no 
reported cases of disease transmission from an al- 
lograft sling (24). False-negative results from viral 
serologic screens are possible, however. 
Additionally, cellular DNA has been detected in 
cadaveric fascia lata and acellular dermis, raising 
the possibility that disease transmission could 
occur (96). The risk of HIV transmission from 
human allografts is estimated at 1 in 8 million 
(97). The risk of developing Creutzfeldt-Jakob dis- 
ease (CJD) is approximately 1 in 3.5 million (98). 

Cadaveric fascia lata is the most common allo- 
graft material used in sling surgery. There are two 
main techniques of processing this tissue: solvent 
dehydration with gamma irradiation (Tutoplast 
[Mentor, Santa Barbara, CA]) and freeze drying 
(local tissue banks and FasLata [Bard, Covington, 
GAJ) (24). For both preparations, tissue rehydra- 
tion for 15 to 30 minutes is recommended prior to 
implantation. Studies by Lemer et al and Hinton et 
al suggest that the biomechanical properties of sol- 
vent-dehydrated fascia lata are superior to those of 
freeze-dried tissue in terms of maximum load to 
failure, stiffness, and load/graft width (99-101). 
Others have found no difference in graft strength 
between the two methods of processing, however 
(102). 

While most authors report cure rates similar to 
those of autologous slings, some have reported a 
high early failure rate, with as many as 20% of 
subjects developing recurrent incontinence with 3 
months of surgery (24). This risk of early failure 
seems to be primarily associated with freeze-dried 
preparations (102,103). Fitzgerald et al reported 
early sling failure in 6 of 35 women who under- 
went an allograft sling with irradiated freeze-dried 
cadaveric fascia lata. The mean time to failure was 
11.5 weeks (range | to 20 weeks). At reoperation, 
four grafts appeared to have been reabsorbed and 
two were significantly fragmented (102). Several 
mechanisms of allograft loss have been proposed, 
including host-versus-graft reaction, potential ac- 
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celerated immunity, and autolysis (24). Currently, 
the processing of cadaveric tissue is not standard- 
ized and varies considerably between different 
companies and tissue banks. It is likely that differ- 
ences in processing explain, at least in part, the 
wide differences in success rates experienced with 
cadaveric fascia lata slings. 

Currently, there are no clinical trials comparing 
cadaveric fascia lata slings to autologous slings. 
McBride et al retrospectively compared the results 
of 39 women who underwent an autologous fascia 
lata sling to 31 women who underwent a sling with 
solvent-dehydrated cadaveric fascia lata sling 
(104). Two or more years after surgery, none of 
the subjects who had an autologous fascia lata 
sling developed recurrence, compared to 41% who 
received an allograft sling (p = 0.007). 

Lyophilized dura mater has been used as a sling 
material by several authors. With follow-up rang- 
ing from 6 to 150 months, the cure rates of 
lyophilized dura mater slings range from 86% to 
94% (24). A small clinical trial (an = 72) compar- 
ing lyophilized dura sling to the Burch colposus- 
pension found no difference in cure rates between 
the two procedures at 32 to 48 months; however, 
those who received a sling had a significantly 
higher rate of postoperative irritative voiding 
symptoms (10% vs. 29%) (86). To date, there have 
been no cases of viral or prion transmission from a 
urologic procedure using lyophilized dura mater. 
However, a case of CJD being transmitted to a 
male who received a dura mater implant 12 years 
earlier has been reported (105). Acellular cadav- 
eric dermal allografts have also been used for tra- 
ditional sling procedures. Biomechanical testing 
demonstrates that dermal allografts are strong, 
demonstrating similar load-to-failure characteris- 
tics as autologous tissues. Dermal grafts appear to 
maintain their integrity and strength after implan- 
tation through neovascularization and host incor- 
poration (24). The short-term success with dermal 
allografts appears promising (80% to 95% cure); 
however, no long-term data is available 
(106-108). 

In summary, the use of cadaveric allograft ma- 
terial for traditional slings has the potential to de- 
crease operative time and eliminate the morbidity 
associated with autograft harvest. However, there 
is considerable variation in tissue processing, 
which may affect the integrity and long-term dura- 
bility of the sling. This appears to be particularly 
true for cadaveric fascia lata that is freeze-dried. 
For slings made with other allograft material, the 
short-term success rates approach that of autolo- 
gous slings; however, studies of long-term success 
(beyond 2 years) are generally lacking. Disease 


transmission with cadaveric tissues appears to be 
exceedingly rare but can occur. 


Xenograft Slings 


As with allografts, animal tissues have become 
widely available and are being increasingly 
adapted to pelvic reconstructive surgery. 
Xenograft materials that have been used for tradi- 
tional slings include porcine dermis, porcine small 
intestinal submucosa (SIS), and bovine peri- 
cardium. Slings using xenograft material have 
many of the same advantages and disadvantages 
that are associated with slings using allograft ma- 
terials. The manufacturers claim that each of these 
tissues is biocompatible, has excellent tensile 
strength, is nonimmunogenic, and is devoid of 
viruses or prions. The published evidence support- 
ing these claims is limited, however (24). 

At present, the only tissue with long-term fol- 
low-up data available is porcine dermis. Nicholson 
et al followed 24 women who underwent a tradi- 
tional sling procedure with porcine dermis for a 
mean of 49 months (range 12 to 132 months) and 
reported a 79.2% cure rate (109). Interestingly, 
they also noted the development of delayed uri- 
nary retention developing 1 or more years after 
surgery in 13%, suggesting there may be some tis- 
sue shrinkage associated with this material. Abdel- 
Fattah et al randomized 142 women with SUI to 
receive a sling with porcine dermis (Pelvicol 
[Bard, Covington, GA]) or a TVT (110). After a 
median follow-up of 36 months, the cure rates 
were 82% and 88%, respectively (p = NS). 
Delayed retention was not observed in this study 
and the rate of voiding dysfunction was similar be- 
tween the two groups. 

Porcine SIS has more recently been marketed 
for use in sling surgery. After the intestinal submu- 
cosa is harvested, the tissue is processed so that the 
cellular material is removed and only the extracel- 
lular matrix remains, along with associated growth 
factors. SIS is somewhat unusual among biologic 
grafts in that it acts as a tissue scaffold that over 
time is completely degraded and replaced by the 
host’s connective tissue. How this affects the 
strength and long-term durability of the graft is 
largely unknown. Kubricht et al found that the 
mean pullout load for SIS was less than freeze- 
dried cadaveric fascia lata (111). 

There are currently two retrospective case se- 
ries of slings using SIS for the treatment of SUI in 
the literature (112,113). These studies report a suc- 
cess rate of 79.2% to 94% 2 to 3 years after sur- 
gery. Given the relative paucity of long-term data 
(4 years or longer) on slings using xenograft mate- 
rials, the Third Consultation on Incontinence has 


CHAPTER 14 e Surgical Treatment of Stress Urinary Incontinence 241 


recommended that they not be used outside of a 
well-constructed research trial until high-level ev- 
idence comparing the different types of biological 
materials is available (24). 


Synthetic Slings 


The use of permanent synthetic materials for tradi- 
tional sling procedures has several potential ad- 
vantages over autologous slings and slings using 
biologic grafts. Synthetic materials are readily 
available, have consistent and durable strength, 
have no potential for infectious disease transmis- 
sion, avoid the time and potential morbidity of tis- 
sue harvest, and are relatively inexpensive. The 
primary disadvantage of synthetic slings, however, 
is the potential for mesh complications such as 
erosion, infections, sinus tract formation, and fis- 
tulas. Historically, these types of complications 
have been seen in as many as 14% to 23% of pa- 
tients, causing many surgeons to abandon the use 
of permanent synthetic materials for sling proce- 
dures (114-116). More recently, however, there 
has been a considerable improvement in our un- 
derstanding of mesh properties that encourage bio- 
compatibility and minimize the risk of mesh com- 
plications. With the adoption of newer materials, 
particularly loosely knitted, macroporous monofil- 
ament polypropylene mesh, the rate of erosions 
and mesh complications has decreased to 1% to 
2% (117). 

In addition to the biochemical makeup of a syn- 
thetic material, the properties that appear to be im- 
portant for predicting biocompatibility and poten- 
tial complications include type of pore size and 
filamentous structure (monofilament vs. multifila- 
ment). A classification scheme based on these 
properties has been developed (118). Pore sizes 
larger than 75 microns are considered “macro- 
porous.” This pore size is thought to be clinically 
significant because it is the size required for the 
admission of macrophages, fibroblasts, blood ves- 
sels, and collagen fibrils (118). Thus, pore sizes 
smaller than this may inhibit tissue ingrowth and 
decrease the host immune response to infections. 
Multifilament meshes typically have interstices 
within the filamentous fibers that can be smaller 
than 10 microns. As with microporous materials, 
these small interstices allow entry of bacteria (as 
small as | micron) and prevent access of host im- 
mune cells. Type I meshes are macroporous and 
monofilament. It is type I mesh materials that are 
preferred for vaginal placement because they are 
thought to have the lowest risk of erosion and in- 
fection. Type II mesh is microporous, with pore 
sizes less than 10 microns. Type II meshes are 
multifilament materials. Type IV meshes are 


“coated” biomaterials that contain submicronic 
(less than 1 pore size). A more detailed discussion 
of synthetic mesh properties can be found in 
Chapter 32, Sutures and Grafts in Pelvic 
Reconstructive Surgery. 

In the 1980s and early 1990s, the use of type II 
and III synthetic meshes such as Dacron, 
Mersilene, and Gore-tex was common and associ- 
ated with significant mesh complications. Largely 
with the introduction of the TVT procedure in 
1997, loosely knitted monofilament polypropylene 
meshes have gained popularity. The large world- 
wide experience with this procedure has confirmed 
a low erosion rate with this material, with more se- 
rious mesh complications being exceedingly rare. 
The size of the mesh and the location where the 
mesh is placed almost certainly play a role in the 
risk of mesh complications, however. Unlike the 
smaller pieces of mesh (1 to 2 cm in width) placed 
under the urethra for slings, which have erosion 
rates of less than 2%, large sheets of polypropy- 
lene mesh placed in the anterior and posterior 
vaginal wall at the time of prolapse surgery are as- 
sociated with mesh erosion rates of 6% to 12% 
(119). 


Complications 


Generally, the rate of surgical complications asso- 
ciated with traditional sling procedures is no 
higher than that of other continence operations 
(24,120). In fact, the wound complication rate as- 
sociated with slings is lower than that of open 
retropubic colpsuspensions (55). Although some 
early series suggested a greater complication rate 
with sling procedures than retropubic colposus- 
pensions, this is most likely due to a difference in 
surgical indications for the two procedures. Many 
patients in the early sling series had prior failed 
procedures, which can be associated with peri- 
urethral and retropubic scarring and an increased 
complication rate. More recent series in which tra- 
ditional sling procedures were used as primary op- 
erations demonstrate a lower complication rate 
similar to that of other procedures (24,55). The 
bladder injury rate is approximately 2% after tradi- 
tional sling procedures, making routine intraoper- 
ative cystoscopy essential for this procedure. 

As with the Burch colposuspension, the most 
common chronic complications after traditional 
sling procedures are voiding dysfunction and de 
novo irritative voiding symptoms. In his 1994 sys- 
tematic review, Jarvis found a mean incidence of 
voiding disorders of 12.8% (range 2% to 37%) 
(91). Such symptoms may include positional void- 
ing, a feeling of incomplete emptying, hesitancy, 
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intermittent urinary stream, the need to use the 
Credé maneuver to void, or even complete reten- 
tion. The recent emphasis on avoiding excess sling 
tension has likely lowered the voiding dysfunction 
rate after sling procedures substantially, however. 
In fact, more recent series report chronic voiding 
dysfunction rates between 2% and 10% (24). 
Preoperative factors that have been associated with 
delayed postoperative voiding after traditional 
sling procedures include advanced age, low flow 
rates (less than 20 mL/sec), and concomitant pro- 
lapse surgery (121). Patients with elevated 
postvoid residual volumes, weak detrusor contrac- 
tions, and low flow rates preoperatively are likely 
to be at increased risk of postoperative urinary re- 
tention; however, this has not been consistently 
demonstrated in the literature. Urinary retention or 
bothersome voiding symptoms that persist beyond 
6 weeks postoperatively are unlikely to resolve 
spontaneously and usually require management 
with intermittent self-catheterization or urethroly- 
sis. Urethrolysis after a traditional sling procedure 
is most easily accomplished transvaginally and 
usually results in resolution of voiding symptoms. 
The rate of recurrent stress incontinence after a 
sling release is approximately 15% (122-125). 

Irritative voiding symptoms such as urgency, 
frequency, nocturia, dysuria, and urge inconti- 
nence have been report to occur in 3% to 30% of 
patients after a traditional sling procedure 
(24,55,120). Urodynamic evaluation may or may 
not demonstrate de novo detrusor instability. A 
systematic review performed by the American 
Urological Association found the incidence of de 
novo detrusor instability to be 7% (95% CI 3% to 
11%) (71%). Several hypotheses exist to explain 
these new irritative symptoms, including an un- 
masking of pre-existing detrusor overactivity, 
local irritation, foreign body reaction, denervation, 
and partial urethral obstruction. After ruling out an 
infection, first-line therapy for these de novo 
symptoms includes standard medical and behav- 
ioral treatment. Some patients will not respond to 
conservative therapy, however. Cystoscopy is 
often warranted in these patients to rule out an ero- 
sion of the sling material into the bladder or ure- 
thra. Refractory urge incontinence has been re- 
ported to occur in as many as 6% to 24% of 
patients after a sling procedure, although most au- 
thors report a lower incidence than this (24). In pa- 
tients with persistent bothersome irritative bladder 
symptoms that are refractory to conservative ther- 
apy, a urethrolysis should be considered. As with 
urethrolysis for urinary retention, patients should 
be counseled about the possibility of recurrent 
stress incontinence. 


TENSION-FREE VAGINAL TAPE 


Since its introduction in 1996 by Ulmsten et al, the 
TVT procedure has gained worldwide popularity 
and may be the continence operation most com- 
monly performed today (16). The popularity of 
this minimally invasive sling procedure is largely 
due to its ability to be performed in an ambulatory 
setting without the delayed voiding seen in many 
other procedures. Cure rates for the TVT appear to 
be similar to that of the Burch colposuspension 
and traditional sling procedures (17,18,24,126). 
While based on the traditional sling technique, 
TVT has several characteristics that make it 
unique, including placement of the sling at the 
midurethra, sling arms that are “self-fixing” and 
do not require suturing of fixation to the rectus fas- 
cia, the use of trocars that pass the sling from the 
urethra to the abdomen (“down-to-up” trocar pas- 
sage), the use of loosely knitted polypropylene 
mesh for the sling material, and “tension-free” 
placement (Table 14.2). TVT is indicated for the 
primary treatment of SUI with urethral hypermo- 
bility. There is some evidence that it may also 
have a role as a salvage operation in subjects who 
have failed previous SUI surgery and in the treat- 
ment of ISD. TVT is not recommended in women 
without urethral hypermobility, however. 


Mechanism 


Petros and Ulmsten developed the TVT proce- 
dure based a theory of pathophysiology of SUI 
that they termed the “integral theory” (127). In 
their integral theory, SUI is the result of impair- 
ment of the pubourethral ligament supporting the 
urethra to the pubic bone. The goal of the TVT is 
“correction of inadequate urethral support from 
the pubourethral vesical ligaments” (16,127). The 
TVT is placed under the midurethra where, 
based on urethral pressure profilometry, the pub- 
ourethral ligaments are assumed to have their 
functional attachment. Recent anatomic and radi- 
ologic studies have questioned the importance of 
the pubourethral ligaments in maintaining conti- 
nence. A recent anatomic study by Fritsh et al 
concluded that the female urethra has no direct 
ligamentous fixation to the pubic bone (128). 
They did identify “delicate cords” of smooth 
muscle running from the pubic bone to the blad- 
der neck, which they proposed should be called 
the “pubovesical muscles” rather than pub- 
ourethral ligaments. They concluded that because 
of the low content of connective tissue and small 
dimensions of these structures, they cannot be 
considered a supportive structure of the urethra 
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Comparison of the Tension-Free Vaginal Tape (TVT) to Traditional Sling 


Procedures 


Traditional Sling 


Tension-free Vaginal Tape (TVT) 


Sling placement (urethra) Bladder neck Midurethra 
Sling arms Fixed to rectus fascia Self-fixing 
or pubic bone 
Sling material Variable 1 cm X 40 cm polypropylene mesh 


Instrument passage through 
retropubic space 


Abdomen to vagina (“up 
to down") with guidance 


Vagina to abdomen (“down to up"); 
passed blindly 


from the surgeon's fingers 


Sling tension Variable 
Mechanism of Cure: 
Repositions bladder neck? Yes 
Urethral compression? Variable 
Urethral kinking with stress? ? 


(128). Similarly, magnetic resonance imaging 
and sonographic data demonstrate that the urethra 
is a mobile structure that can be moved up and 
down and is not fixed to the pubic bone 
(129,130). These findings suggest that the “inte- 
gral theory” may not provide the best explanation 
for the efficacy of the TVT procedure. 

A more plausible mechanism of action is that of 
transient urethral kinking during stress. Unlike tra- 
ditional sling procedures or retropubic colposus- 
pensions, the efficacy of the TVT does not appear 
to be related to correction of urethral hypermobil- 
ity. Most patients with urethral hypermobility pre- 
operatively will continue to have urethral hyper- 
mobility postoperatively while still achieving high 
cure rates (131). Ultrasound studies demonstrate 
that during Valsalva or a cough, dynamic urethral 
kinking occurs after a TVT, with the suburethral 
portion of the TVT serving as the fulcrum 
(132,133). At rest, there is no compression or 
kinking of the urethra. This suggests that urethral 
mobility may be important in the mechanism of 
action of the TVT. Urodynamic studies demon- 
strate an increase in pressure transmission ratios 
after a TVT with no change in maximum urethral 
closure pressure (134). Although midurethral 
placement is often emphasized, postoperative ul- 
trasonography demonstrates marked variation of 
sling placement relative to the urethra, with little 
apparent effect on symptoms or continence rates 
(135,136). Dietz et al noted a weak association be- 


Tension-free 


No 
No 
Yes 


tween irritative voiding symptoms and proximal 
urethral placement, however (135). 


Technique 


In their original description of the TVT tech- 
nique, Ulmsten et al used local anesthesia with in- 
travenous sedation (16). General or regional anes- 
thesia is also acceptable. After anesthesia is 
satisfactorily obtained, the patient is placed in the 
dorsal lithotomy position in high stirrups and the 
vagina and lower abdomen are prepped and 
draped. An 18-French Foley catheter is inserted 
and placed to dependent drainage. Preoperative 
antibiotics should be administered on-call to the 
operating room and antithrombotic compression 
devices applied. 

Using a marking pen, the sites for the two 1-cm 
suprapubic stab incisions are marked just superior 
to the pubic symphysis two fingerbreadths lateral 
to the midline on each side. Local anesthetic such 
as 1% lidocaine is injected at the two suprapubic 
sites, 10 mL on each side. Using a spinal needle, 
the injection is carried down behind the pubic bone 
and should include the rectus muscle, fascia, and 
skin. Attention is then turned to the vagina, where 
a weighted speculum is placed for exposure. The 
site for the 1.5-cm midurethral incision is marked 
vertically beginning | cm from the external ure- 
thral meatus. Local anesthetic (10 mL) with dilute 
epinephrine (1:200,000) is infiltrated in the ante- 
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rior vaginal wall at the location of the urethral in- 
cision site and laterally to the inferior pubic rami 
for hydrodissection and hemostasis. Provided the 
maximum dose of lidocaine is not exceeded, a 
large-volume infiltration of a dilute mixture (1/4% 
with 1/200,000 to 1/400,000 epinephrine) retropu- 
bically and vaginally (100 mL in all) may provide 
improved hydrodissection to help prevent bladder 
perforation. The urethral incision is made and dis- 
section is carried laterally with Metzenbaum scis- 
sors to create a tunnel to the inferior pubic ramus 
on each side of the urethra. 

The TVT kit (Ethicon Inc., Somerville, NJ) in- 
cludes two curved stainless steel trocars connected 
by a l-cm X 40-cm piece of polypropylene mesh 
encased in a plastic sheath as well as a nondispos- 
able handle that attaches to the trocars (Fig. 14.4). 
The plastic sheath covering the mesh consists of 
two pieces that overlap in the midline, allowing for 
easy removal after the sling is placed. A hemostat 
placed in the middle of the sling in the area of 
overlap is useful for marking the midline and pre- 
venting sheath slippage during placement. One of 
the two trocars is attached to the trocar handle. 
Prior to each trocar passage, the bladder is drained 
and a rigid catheter guide is placed in the Foley 
catheter and directed to the ipsilateral side of tro- 
car placement to displace the UVJ away from the 
path of the trocar. 

The trocar handle is held in the hand contralat- 
eral to the side of trocar placement while the 
thumb of the ipsilateral hand stabilizes the trocar 
as it curves into the vagina and the index finger 
maintains proper alignment of the tip. The tip of 
the trocar is placed in the periurethral tunnel and 
directed toward the patient’s ipsilateral shoulder 
and the marked suprapubic exit site. The en- 
dopelvic fascia is perforated and the trocar is di- 
rected along the back of the pubic symphysis to 
exit at the previously marked abdominal incision 
sites (Fig. 14.5). After each trocar is placed, the 
urethral catheter is removed and the bladder is in- 
spected with a 70-degree cystoscope. It is impor- 
tant that the bladder is filled to capacity during 
cystoscopic inspection so that a bladder perfora- 
tion is not missed behind a mucosal fold. The area 
at highest risk for bladder perforation is the antero- 
lateral portion of the bladder dome. 

After bladder integrity is confirmed, the handle 
is detached from the trocar and the trocar is pulled 
through the abdominal incision. The encased mesh 
is clamped just below the trocar and cut so that the 
trocar can be removed from the operative field. The 
second trocar is then placed on the opposite side 
using the same technique. Should bladder perfora- 
tion occur, the trocar is withdrawn, the bladder is 
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FIGURE 14.4 @ The tension-free vaginal tape 
(TVT) device. (A) Loosely knitted polypropylene 
mesh tape. (B) Introducer. (C) TVT needles with 
attached mesh encased in a plastic sheath. (D) 
Rigid catheter guide. (Reproduced with permission 
from Ethicon Inc., Somerville, NJ.) 


drained, the appropriate landmarks are reviewed, 
and a second attempt at trocar placement is made, 
taking care to stay as close as possible to the back 
of the pubic bone. As the typical TVT bladder in- 
jury is small (1 cm), extraperitoneal, and in the 
bladder dome, it is usually unnecessary to perform 
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any type of repair. Some surgeons prefer to drain 
the bladder for 24 to 48 hours after such an injury, 
but it is not clear if even this is necessary. 


FIGURE 14.5 ® TVT trocar introduced into the 
periurethral incision (top), passing through the 
retropubic space along the inside of the pubic 
symphysis (middle) to exit at the previously 
marked abdominal incision sites (bottom). 
(Reproduced with permission from Ethicon Inc., 
Somerville, NJ.) 


The tension of the TVT sling is adjusted so that 
it allows for dynamic urethral kinking while 
avoiding any compression of the urethra at rest. If 
the procedure is performed using local anesthesia, 
the patient is asked to cough repeatedly with a 
bladder volume of 250 to 300 mL. The sling is 
tightened so that a few drops of urine are present 
at the external meatus during coughing. This en- 
sures that the sling is not too tight and minimizes 
the risk of urinary retention. If general anesthesia 
is used, the sling is tightened empirically without 
the benefit of the cough test. Some surgeons use a 
spacer such as a Mayo scissor, a size 10 Hegar 
dilator, or their index finger between the urethra 
and the sling to adjust the TVT to the appropriate 
tension. Others use a Credé maneuver with a full 
bladder to simulate a Valsalva maneuver. In pa- 
tients who receive regional anesthesia, any of the 
above techniques may be used, depending upon 
the patient’s level of consciousness and ability to 
perform forceful cough or Valsalva. The use of 
the cough test to guide TVT tensioning was orig- 
inally thought to be an important component of 
the TVT procedure; however, numerous authors 
have reported high cure rates with a low incidence 
of voiding dysfunction in patients who received 
general anesthesia or when the cough test was 
otherwise omitted (62,110,137-139). Some au- 
thors have found that when compared with gen- 
eral anesthesia, the use of local anesthesia with a 
cough test improved continence rates, while oth- 
ers have found no relationship between anesthesia 
type and TVT efficacy (140,141). Adamiak et al 
randomized 103 women with SUI to undergo a 
TVT with either local anesthetic or spinal anes- 
thesia and found no difference in efficacy or 
safety between the two types of anesthesia (137). 
No randomized trials have compared different 
methods of TVT tensioning. 

Once the desired tension is achieved, the sheath 
encasing the sling is removed while stabilizing the 
sling below the urethra. The abdominal ends of the 
sling are cut below the skin surface and the inci- 
sions are closed with 4-0 absorbable suture, Steri- 
strips, or skin adhesive. The vaginal incision is 
closed with 2-0 or 3-0 absorbable suture in a run- 
ning fashion. If the TVT is performed in isolation, 
the patient can attempt to void in the recovery 
room. If she voids successfully, she can be dis- 
charged home without bladder drainage. It is pru- 
dent to check at least one postvoid residual prior 
to discharging the patient home. If the TVT is 
performed in conjunction with other pelvic recon- 
structive surgery, effective voiding in the immedi- 
ate postoperative period is unlikely and postopera- 
tive bladder drainage with a transurethral or 
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suprapubic catheter or intermittent self-catheteri- 
zation is usually necessary for a few days. 


Outcomes 


More than 300 articles have been published on the 
TVT procedure, including 14 randomized trials, 
making it one of the most studied surgical proce- 
dures for the treatment of SUI. The currently avail- 
able data suggests that TVT has short- and 
medium-term efficacy similar to that of the open 
Burch colposuspension but is associated with 
shorter operating times, less delayed voiding, and 
quicker recovery (24). The reported cure rates 
range from 63% to 97% depending upon the out- 
come measured and the length of follow-up 
(17,24,62). A prospective study of 129 women 
treated with TVT noted a negative pad test in 81% 
and negative cough stress test in 74% of subjects 6 
years after surgery (142). Efficacy data with fol- 
low-up of 10 years or more, such as is available for 
the Burch colposuspension and the autologous 
sling, is not yet available for the TVT. 

Four clinical trials have compared TVT to open 
Burch colposuspension with follow-up ranging 
from 6 months to 2 years. Each found no signifi- 
cant difference in efficacy rates between the two 
procedures (17,18,126,138). The UK TVT Trial 
randomized 344 women with urodynamic SUI to 
receive either a TVT or open Burch colposuspen- 
sion, making it one of the largest trials for the sur- 
gical management of SUI. Six months after sur- 
gery, objective and subjective outcomes were not 
significantly different between the two procedures 
(57). At the 2-year follow-up, 81% of the Burch 
group and 80% of the TVT group who were avail- 
able for follow-up were objectively cured (nega- 
tive 1-hour pad test) (17). Only 20% of subjects in 
the Burch group and 25% of subjects in the TVT 
group reported no leakage under any circumstance 
2 years after surgery, however. Bladder injury was 
more common in the TVT group (9% vs. 3%). 
However, TVT was associated with less blood 
loss, shorter operating time, shorter hospital stay, 
quicker return to normal activities, and less de- 
layed voiding (57). Additionally, an economic 
analysis of this trial found TVT to be cost-saving 
when compared to the Burch colposuspension 
(143). 

Three trials have compared the TVT to the la- 
paroscopic Burch colposuspension (62,144,145). 
A multicenter study performed by Paraiso et al 
randomized 72 women to one of these two proce- 
dures and followed them for an average of 21 
months (range 6 to 43) (62). TVT was associated 
with a lower rate of urodynamic SUI than the la- 


paroscopic Burch colposuspension 1 year after 
surgery (3.2% vs. 18%). Similarly, those who re- 
ceived a TVT were less likely to develop subjec- 
tive incontinence (stress and urge) than those who 
received a laparoscopic Burch procedure. The op- 
erating time was shorter for the TVT group; how- 
ever, the hospital stay, duration of catheter use, 
blood loss, and procedure cost were similar. 
Valpas et al also found a higher objective and sub- 
jective cure rate after TVT than with laparoscopic 
Burch colposuspension (145). 

Thus far, TVT has been compared to sling pro- 
cedures in only two trials. Abdel-Fattah et al ran- 
domized 142 women with urodynamic stress in- 
continence to either a TVT or a Pelvicol 
pubovaginal sling (110). Three years after surgery, 
the subjective continence rate and patient satisfac- 
tion were similar between the two procedures. 
Similarly, Wadie et al found no difference in in- 
continence cure between rectus fascia sling and 
TVT; however, subjects were followed for only 6 
months (146). 

Factors that may negatively influence the suc- 
cess of the TVT procedure include increasing body 
mass index (BMI), preoperative overactive blad- 
der symptoms, and presence of a nonmobile ure- 
thra. A prospective nonrandomized comparison of 
TVT and a traditional sling procedure with 
polypropylene mesh found that TVT performed 
better in patients with lower BMI (less than 27 
kg/m”), while the sling procedure had greater effi- 
cacy in patients with higher BMIs (147). Rafii et al 
prospectively compared the success of TVT in 149 
normal and overweight women to 30 obese (BMI 
more than 30 kg/m?) women and found that obese 
women had a higher rate of postoperative urge in- 
continence (18% vs. 5%, p = 0.02), with no effect 
on objective or subjective cure of SUI (148). In 
contrast, retrospective studies have demonstrated 
satisfactory efficacy for TVT in obese women 
comparable to that of nonobese women (149). 

Davis et al evaluated predictors of patient sat- 
isfaction after TVT in a prospective cohort of 97 
women (150). They found that the only preopera- 
tive predictors of decreased satisfaction 1 year 
after surgery were symptoms of overactive blad- 
der or voiding difficulty before surgery. While 
several studies have demonstrated similar cure 
rates in women with mixed urinary incontinence 
symptoms preoperatively to those with pure stress 
incontinence symptoms (35,151,152), a recent 
study suggests that those with mixed incontinence 
symptoms have a higher failure rate in the long 
term. Holgrom et al surveyed 760 women 2 to 8 
years after their TVT procedure. Those with pure 
stress incontinence had a persistent cure rate of 
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85% during the follow-up period. Women with 
mixed incontinence had persistent cure rates of 
60% up to 4 years postoperatively, which declined 
to 30% 4 to 8 years after surgery (36). Most of the 
recurrence appeared to be related to urge inconti- 
nence symptoms. 

Preoperative urethral immobility (urethral 
straining angle less than 30 degrees) is associated 
with TVT success rates of less than 50% and 
should probably be considered a contraindication 
for this procedure (131,132,153). The results of 
TVT in women with ISD and urethral hypermobil- 
ity vary considerably in the literature. Some stud- 
ies have found similar cure rates in women with 
low-pressure urethra compared to women with 
normal urethral closure pressures (154,155), while 
others have found low maximum urethral closure 
pressures to be an independent risk factor for treat- 
ment failure (156). This is likely due to differences 
in definitions of ISD and the difficulties in making 
measurements of urethral insufficiency, as was 
discussed earlier in the chapter. 

Several studies suggest that TVT is effective as 
a salvage surgery in women who have failed pre- 
vious surgical treatment, at least in the short term. 
A retrospective multicenter study of 245 consecu- 
tive women with urodynamic stress incontinence 
treated with TVT found that cure rates in women 
with recurrent SUI after previous surgical treat- 
ment were similar to those with primary SUI (85% 
vs. 87%) after a mean follow-up of 38 weeks 


(157). Similarly, two prospective studies of 
women with recurrent SUI treated with TVT with 
mean follow-ups beyond 4 years found success 
rates of 82% and 84.7% (158,159). It is worth not- 
ing that in these studies the previously failed sur- 
gery was always something other than TVT. The 
use of TVT as a salvage surgery for someone who 
has failed a previous TVT has not been studied. 


Complications 


One of the aspects of the TVT procedure that dif- 
ferentiates it from more traditional continence pro- 
cedures is the blind trocar passage through the 
retropubic space. This blind trocar passage has 
been the source of some concern, particularly with 
regard to perioperative complications. Generally, 
the complication rate with the TVT procedure is 
low, however, perhaps even lower than the Burch 
colposuspension or traditional sling procedures. 
The complication rates noted in nationwide reg- 
istries from Finland and Austria are shown in 
Table 14.3. The one complication that occurs more 
frequently with TVT than with other procedures is 
bladder injury, the rate of which ranges from 2.9% 
to 9% in the literature (57,160,161). Fortunately, 
the long-term sequelae from these bladder perfora- 
tions appear to be minimal, assuming they are 
identified intraoperatively. Trocar injuries to the 
bladder are typically small and extraperitoneal, re- 
quiring no intervention other than replacement of 


Complications of the Tension-Free Vaginal Tape Procedure (TVT) in Two 


Nationwide Registries 


Austrian TVT Registry (161) Finnish nationwide TVT study (160) 


n 5,578 1,455 
Bladder perforation 2.7% 3.8% 
Urethral injury 0% 0.1% 
Bowel perforation 0.02% 0% 

Increased blood loss 1.9% 1.9% 
Retropubic hematoma 1.1% 1.9% 
Reoperation for hematoma 0.8% 0.5% 
Blood transfusion 0.3% 0.3% 
Mesh erosion 0.7% 0.1% 
Reoperation for voiding dysfunction 1.3% 2.3% 
Urinary tract infection 4.1% 17% 


Vesicovaginal fistula 0% 0.1% 
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the trocar in the proper location. Trocar injuries of 
the bowel and major blood vessels have been re- 
ported but are exceedingly rare (160,161). 

On average, the intraoperative blood loss from 
a TVT is less than that from an open or laparo- 
scopic Burch colposuspension (57,62). The rate of 
postoperative bleeding and retropubic hematomas 
appears to be higher with the TVT, however (57). 
The blood transfusion rate after a TVT ranges 
from 0.3% to 0.6% in large series (162). 
Postoperative hematomas develop in up to 4.1% of 
patients; however, the majority can be managed 
expectantly (162,163). Correct orientation of the 
TVT trocar during placement is critical for avoid- 
ing cystotomy and damage to major blood vessels. 
The orientation of the trocar and handle is best 
kept slightly lateral to the midline sagittal plane, 
directed to the ipsilateral shoulder during retropu- 
bic passage (164). Care must be taken to minimize 
external or internal rotation of the device, as the 
average distance to major vascular structures 
ranges from 3.2 to 4.9 cm away from the proper 
trocar path (164) (Fig. 14.6). 

Generally, return to normal voiding occurs 
quicker with the TVT than with more traditional 
continence procedures (24,57). Short-term voiding 
dysfunction has been reported in 4% to 17% of 


TVT needle 


iliac a.,v. 


Obturator a.,v. 


women (24). Over 80% of women with short-term 
voiding dysfunction will have resolution of their 
symptoms by 6 weeks after surgery (165). Urinary 
retention requiring transection of the tape occurs in 
1% to 5% of subjects (160,161,165,166). The risk 
of urinary retention is greater in women who have 
had a previous incontinence procedure (odds ratio 
2.9) than in women treated for primary SUI (165). 
In women with prolonged urinary retention, trans- 
vaginal transection of the TVT tape almost univer- 
sally resolves the voiding dysfunction, with only a 
small proportion developing recurrent SUI. De 
novo urinary urgency after TVT has been reported 
at rates similar to or lower than that of other conti- 
nence operations (24,57). 

The rate of vaginal mesh erosion or exposure 
after TVT is 1% or less (17,160,161). This rate is 
lower than that typically reported for traditional 
slings using synthetic materials and is likely the re- 
sult of a combination of factors, including the use 
of monofilament, loosely knitted polypropylene 
mesh, and a small vaginal incision with minimal 
dissection. In patients who are asymptomatic and 
have small (less than 1 cm) erosions, topical estro- 
gen therapy and observation may result in re-ep- 
ithelialization. In symptomatic patients and those 
with larger erosions, a reoperation to excise the ex- 


Inferior epigastric a.,v. 


Superficial epigastric a.,v. 


FIGURE 14.6 @ The relationship of the tension-free vaginal tape (TVT) needle 
to the vascular anatomy of the anterior abdominal wall and retropubic space. 
Numbers represent the mean distance from the lateral aspect of the TVT needle to 
the medial edge of the vessels. a = artery; v = vein. (From Muir TW, Tulikangas PK, 
Fidela Paraiso M, et al. The relationship of tension-free vaginal tape insertion and 
the vascular anatomy. Obstet Gynecol 2003;101:933-936.) 
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posed mesh and reapproximate the vaginal epithe- 
lium is required. Excision of a larger portion of the 
mesh or the entire sling is necessary only in cases 
of severe infection or intractable pain. Mesh ero- 
sions into the bladder and urethra have occurred 
but are very rare. The presence of the TVT mesh 
in the bladder or urethra in the postoperative pe- 
riod is more likely the result of intraoperative per- 
foration that was missed during cystoscopy than a 
postoperative erosion. 


Other Midurethral Slings 


The popularity and commercial success of the 
TVT has led a number of companies to develop 
their own midurethral slings. All are minimally 
invasive, intended to be performed as ambulatory 
procedures, are placed at the midurethra, and have 
self-fixing arms. Each has modifications that dif- 
ferentiate it from the TVT. In some, the trocars are 
passed from the abdomen to the vagina (“up to 
down” trocar passage; SPARC [American Medical 
Systems, Minnetonka, MN]) rather than the “down 
to up” passage used in the TVT. Others allow tro- 
car passage in either direction (Uretex [Bard 
Urological, Covington, GAJ). Some use a multifil- 
ament, more tightly woven polypropylene (ante- 
rior intravaginal slingplasty [anterior IVS; US 
Surgical, Chicago, IL]) and others a biological 
graft (Sabre [Mentor, Santa Barbara, CA; 
PelviLace [Bard Urological, Covington, GA]). In 
general, there are very few studies evaluating the 
safety and efficacy of these non-TVT midurethral 
slings. Thus, it is unclear if these procedures offer 
any advantages or disadvantages over the TVT for 
the surgical management of SUI. 

The majority of the studies investigating the al- 
ternative midurethral slings evaluated the SPARC 
procedure and anterior IVS procedure. Dietz et al 
retrospectively compared 37 women who underwent 
a SPARC procedure to 63 who received a TVT 
(167). The subjective cure rate of the two procedures 
was similar, but the objective cure rate was higher in 
those who received a TVT. Translabial ultrasound 
demonstrated that the SPARC tape was situated 
more cranially at rest and was more mobile than the 
TVT (167). Three small randomized trials with 
short-term follow-up have compared the SPARC to 
the TVT, and each has demonstrated no significant 
differences in cure rates (139,168,169). However, 
Tseng et al reported a higher bladder injury rate with 
SPARC than with the TVT (12.9% vs. 0%) (169). 
The SUSPEND trial randomized 195 women with 
urodynamic stress incontinence to receive a SPARC, 
TVT, or anterior IVS (139). There was a trend for a 
lower objective cure rate with the SPARC procedure 


at short-term (6 to 12 weeks) follow-up (cure rates: 
724%, 87.9%, and 81.5%, respectively, p = 0.11), 
and SPARC was associated with a significantly 
greater mesh erosion rate that the other two proce- 
dures (13.1% vs. 3.3% and 1.7%, p = 0.04) (139). 
The bladder injury rate for the three procedures was 
similar. Rechberger et al performed a clinical trial 
comparing TVT to the anterior IVS and found simi- 
lar cure rates (170). Subjects who received an ante- 
rior IVS were more likely to void on the day of sur- 
gery than those who received a TVT. Several 
retrospective studies have demonstrated a higher 
mesh erosion rate with anterior IVS than with TVT, 
with one study demonstrating an erosion rate of 
14.2% with the IVS (171,172). This is thought to be 
due to the multifilament nature of the IVS mesh. 
Properly designed clinical trials with larger sample 
sizes and longer follow-up are necessary to accu- 
rately compare the relative merits of these alterna- 
tive midurethral slings to the TVT procedure. 


TRANSOBTURATOR SLINGS 


In 2001, Delorme described the transobturator 
suburethral sling (20). Like the TVT, this is a min- 
imally invasive midurethral sling using a synthetic 
tape; however, it is placed using a transobturator 
approach rather than a retropubic one. Placement 
of the transobturator tape (TOT) involves the blind 
passage of a curved trocar from just lateral to the 
labia majora, around the ischiopubic ramus, and 
through the obturator foramen to pass into the an- 
terior vaginal wall at the level of the midurethra 
(20,173). This is the so-called outside-in approach. 
Techniques using a inside-out approach in which 
the trocar is passed from the periurethral incision 
around the ischiopubic ramus to an incision on the 
inner thigh have also been described (174). The 
anatomic approach of the TOT differs from other 
sling procedures because the retropubic space is 
not entered. Additionally, the relationship between 
the sling and the urethra is different for the TOT 
than for other slings. In other sling techniques, in- 
cluding the TVT, the sling axis is roughly vertical 
in relation to the urethral axis (173). In contrast, 
the axis of the TOT is more horizontal in relation 
to the urethral axis. As such, the TOT provides less 
circumferential compression of the urethra than do 
traditional slings and the TVT. 

Potential advantages of the TOT include a re- 
duction in the incidence of bladder, bowel, and 
major vascular injuries compared to TVT. There is 
also some data to suggest that the TOT results in 
less voiding dysfunction and postoperative irrita- 
tive bladder symptoms than the TVT and tradi- 
tional sling procedures (175). Potential disadvan- 
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tages include the risk of leg or obturator compart- 
ment injuries, including hematomas and abscesses. 
Additionally it is possible that the decreased ure- 
thral compression noted with the TOT may trans- 
late into lower cure rates for SUI. Initial studies of 
this approach have been promising (176-178), but 
there is very little data yet available comparing the 
efficacy of the TOT to other standard procedures. 
Some authors have suggested the TOT may have 
inferior efficacy in patients with ISD (32). Large 
properly designed clinical trials are necessary to 
determine the role of TOT in the treatment of SUI. 


Obturator Anatomy 


Because of the increased popularity of the TOT 
technique, pelvic surgeons should develop an inti- 
mate knowledge of obturator compartment anat- 
omy in order to properly perform this procedure 


Gradlis 


and/or manage its complications (Fig. 14.7). The 
obturator membrane is a fibrous sheath that spans 
the obturator foramen, through which the obturator 
neurovascular bundle penetrates via the obturator 
canal. The obturator internus muscle lies on the su- 
perior (intrapelvic) side of the obturator mem- 
brane. The obturator internus origin is on the infe- 
rior margin of the superior pubic ramus and the 
pelvic surface of the obturator membrane. Its ten- 
don passes through the lesser sciatic foramen to in- 
sert onto the greater trochanter of the femur to lat- 
erally rotate the thigh. The obturator artery and 
vein originate as branches of the internal iliac ves- 
sels. As they emerge from the cranial side of the 
obturator membrane via the obturator canal and 
enter the obturator space, they divide into many 
small branches supplying the muscles of the ad- 
ductor compartment of the thigh (Fig. 14.8). 
Recent cadaver work by Whiteside et al has con- 


FIGURE 14.7 @ Muscles of the obturator compartment. The superficial muscles are illustrated on the 
left. On the right, the superficial muscles have been made transparent to illustrate the deeper muscles. 
(Reproduced with permission from Cleveland Clinic Foundation.) 
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FIGURE 14.8 @ Photograph and drawing of dissected left external obturator region. Margins of the 
obturator foramen are highlighted in the photograph. Displayed are the anterior and posterior obturator 
nerves as they emerge from the obturator canal (ghosted). Multiple obturator artery branches are dis- 
played after emergence from the canal along with adductor magnus muscle. The TOT device is shown 
passing around the left ischiopubic ramus. The distance from the device to the canal (*) is on average 2.3 
cm. (From Whiteside JL, Walters MD. Anatomy of the obturator region: relations to a transobturator sling. 


Int Urogynecol J Pelvic Floor Dysfunct 2004;15:223-226.) 


tradicted previous reports of the obturator vessels 
bifurcating into medial and lateral branches (173). 
Rather, the vessels are predominantly small (less 
than 5 mm in diameter) and splinter into variable 
courses. The muscles of the medial thigh and ad- 
ductor compartment are, from superficial to deep, 
the gracilis, adductor longus, adductor brevis, ad- 
ductor magnus, and obturator externus muscles. 

In contrast to the vessels, the obturator nerve 
emerges from the obturator membrane and bifur- 
cates into anterior and posterior divisions traveling 
distally down the thigh to supply the muscles of 
the adductor compartment. With the patient in the 
dorsal lithotomy position, the nerves and vessels 
follow the thigh and course laterally away from the 
ischiopubic ramus. 


Technique 


General, regional, or local anesthesia with sedation 
is appropriate. The patient is placed in dorsal litho- 


tomy position in high stirrups with the buttocks at 
the end of the table. The vagina, lower abdomen, 
and inner thighs are prepped and draped and a 
Foley catheter is inserted and placed to dependent 
drainage. Preoperative antibiotics should be ad- 
ministered on-call to the operating room and an- 
tithrombotic compression devices applied. Im- 
portant landmarks in the obturator compartment 
are identified, including the ischiopubic ramus and 
the adductor longus tendon. When using an out- 
side-in approach, the location of the inner thigh in- 
cisions is identified by palpating the notch below 
the adductor longus tendon and just lateral to the 
labia majora. A marking pen is used to mark the 
location of the incisions on each side within this 
notch at the level of the clitoris. The location of 
these incisions sites is approximately 2.5 cm me- 
dial to the obturator neurovascular bundle as it 
exits the obturator canal (173). If the procedure is 
being performed using local anesthetic, 10 to 60 
mL of local anesthetic with dilute epinephrine is 
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injected into the incision site and carried down to 
the underlying muscle, to the level of the obturator 
membrane just lateral to the ischiopubic ramus on 
each side. A 1-cm stab incision is then made at the 
marked sites. 

Attention is then turned to the vagina, where a 
weighted speculum is placed for exposure. Using 
the marking pen, the site for the 2-cm midurethral 
incision is marked vertically beginning 1 cm from 
the external urethral meatus. Local anesthetic (10 
to 40 mL) with dilute epinephrine (1:200,000) is 
infiltrated in the anterior vaginal wall at the loca- 
tion of the urethral incision site and laterally to the 
inferior pubic rami for hydrodissection and hemo- 
stasis. The urethral incision is made and dissection 
is carried laterally with Metzenbaum scissors to 
create a tunnel to the inferior pubic ramus on each 
side of the urethra large enough to insert an index 
finger. 

Several different transobturator sling kits have 
been marketed (Monarc [American Medical 
Systems, Minnetonka, MN]; Obtryx [Boston 
Scientific, Natick, MA]; ObTape [Mentor, Santa 
Barbara, CA]), with some using helical trocars and 
others using curved trocars. The surgeon should 
follow the manufacturer’s recommendations for 


each kit. The angle of trocar passage from the 
thigh incision to the periurethral incision is ap- 
proximately 30 to 40 degrees. The trocar is ori- 
ented appropriately and held with the ipsilateral 
hand. The surgeon’s contralateral index finger is 
inserted into the periurethral tunnel to the medial 
edge of the ramus. The trocar passes through the 
following layers as it is passed around the ischiop- 
ubic ramus: the skin, subcutaneous fat, gracilis 
muscle, adductor brevis, obturator externus mus- 
cle, obturator membrane, obturator internus mus- 
cle, and periurethral endopelvic fascia (173) (Fig. 
14.9). If passed properly, the trocar tip will meet 
the surgeon’s finger as passes around the ramus so 
that it can be guided out the periurethral tunnel lat- 
eral to the urethra. The sling is connected to the 
trocar and pulled through the periurethral tunnel, 
around the ischiopubic ramus and out the inner 
thigh incision (Fig. 14.10). The sling is clamped 
and cut just below the trocar and the trocar is re- 
moved from the operative field. This procedure is 
repeated on the opposite side (Fig. 14.11). 
Although some have suggested that intraopera- 
tive cystoscopy may be unnecessary with the TOT, 
bladder injuries have been reported (179,180). We 
recommend routine cystoscopy when performing 
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FIGURE 14.9 @ Transobturator sling placed using outside-in tech- 
nique. (Reproduced with permission from Cleveland Clinic Foundation.) 
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FIGURE 14.10 @® Transobturator sling is connected to the trocar and 
pulled through the periurethral tunnel, around the ischiopubic ramus and 
out the inner thigh incision. (Reproduced with permission from Cleveland 


Clinic Foundation.) 


TOT because of the significant adverse conse- 
quences that can occur with an unrecognized blad- 
der injury involving an exposed foreign body 
within the bladder. 

The sling should be adjusted so that is tension- 
free beneath the midurethra. Tensioning tech- 
niques similar to those described for TVT can be 
used. Some authors have suggested that TOT 
slings should be tensioned somewhat tighter than 
would be typical for a TVT; however, there no ran- 
domized trials evaluating different TOT tension- 
ing techniques. Once the desired tension is 
achieved, the sheath encasing the sling is removed 
while stabilizing the sling below the urethra. The 
outer ends of the sling are cut below the skin sur- 
face and the incisions are closed with 4-0 ab- 
sorbable suture. The vaginal incision is closed 
with 2-0 or 3-0 absorbable suture in a running 
fashion. Most patients will be able to void in the 
recovery room, making postoperative bladder 
drainage unnecessary. At least one postvoid resid- 
ual should be obtained in the recovery room. If the 
patient is unable to void postoperatively, either the 
patient can be taught self-catheterization or a 
Foley catheter can be inserted and the patient 


asked to return to the clinic in several days for a 
voiding trial. Most patients will be able to void in 
1 or 2 days. 

Unlike other TOT kits, the TVT Obturator 
(TVT-O) System (Ethicon, Inc., Somerville, NJ) 
uses an “inside-out” out approach. The patient is 
prepared as above. Similar to the TOT procedure, 
a 2-cm midurethral incision is made and peri- 
urethral tunnels are developed bilaterally. Unlike 
the TOT, where the dissection stops at the ischiop- 
ubic ramus, with the TVT-O the obturator mem- 
brane is perforated with the tip of the scissors. 
Included within the TVT-O kit is a winged metal 
trocar guide whose purpose is to help guide the 
helical TVT-O trocars around the ischiopubic 
ramus. The winged guide is inserted into the peri- 
urethral tunnels and its tip is pushed just beyond 
the perforated obturator membrane. The tip of the 
helical trocar is passed into the periurethral tunnel 
just inside the metal guide (Fig. 14.12). The trocar 
is then rotated around the ischiopubic ramus to exit 
out the skin through stab incisions (Fig. 14.13). 
The inner thigh incisions of the TVT-O are some- 
what lateral to those of the outside-in technique, 
located 2 cm above a horizontal line at the level of 
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FIGURE 14.11 ® Transobturator sling. (Reproduced with permission 


from Cleveland Clinic Foundation.) 


the urethral meatus and 2 cm outside the thigh 
folds. The sling is then pulled through the thigh in- 
cision and held. The same procedure is repeated on 
the opposite side. The sling is tensioned and the 
procedure completed similar to technique de- 
scribed above. 


Outcomes 


There is relatively little outcome data currently 
published for the TOT. As of the writing of this 
chapter, less than 30 original research articles have 
been published on this approach, with the majority 
being case reports and observational studies. The 
cure rates in published case series range from 59% 
to 97%, with few studies reporting results beyond 
1 year of follow-up (32,177,178). Two random- 
ized trials have been published that evaluate the 
TOT. Unfortunately, one of the studies was re- 
tracted because of ethical concerns (181,182) and 
the other only reports short-term data (less than 6 
weeks) (176). 

David-Montefiore et al randomized 88 women 
to undergo a suburethral sling by either the retro- 
pubic or the transobturator approach (176). The I- 
STOP device (CL Medical, Lyon, France), a sling 


made of macroporous, nonelastic monofilament 
polypropylene, was used for both approaches. In 
their initial report, the authors presented data on 
perioperative complications and postoperative 
pain. There was no difference in overall morbidity 
or hospital stay between the two approaches (176). 
Bladder injuries were more common in the retro- 
pubic sling group (9% vs. 0%), while vaginal lac- 
erations were more common in the transobturator 
group (0% vs. 11%). Pain scores were lower in 
those patients who received a transobturator sling. 
Over 90% of subjects in both groups were dry 6 
weeks after surgery. Efficacy data from this trial 
with longer follow-up is anticipated in the future. 

Fischer et al retrospectively compared the first 
220 TOT procedures to the first 220 TVT proce- 
dures performed at their institution (183). One 
year after surgery, a negative 1-hour pad test was 
noted in 81% of the TOT group and in 76% of 
those who received TVT (183). De novo urge in- 
continence occurred more frequently in the TVT 
group (4% vs. 0%). Bladder injuries were also 
more common in the TVT group (4.5% vs. 0.5%); 
however, this did not reach statistical significance. 
Roumeguere followed 120 women after TOT for a 
minimum of | year (range 12 to 30 months) and 
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FIGURE 14.12 @® The trocar of the TVT-O procedure is passed using an 
inside-out technique. The tip of the helical trocar is passed into the peri- 
urethral tunnel just inside the winged metal guide. (Reproduced with per- 
mission from Cleveland Clinic Foundation.) 


found that 80% of subjects were dry at 1 year, with 
an additional 12% greatly improved (32). The cure 
rate for subjects with a maximum urethral closure 
pressure below 20 was 70% compared to 85% for 
those with higher maximum urethral closure pres- 
sures, suggesting that TOT may not be the ideal 
procedure for patients with ISD. Few studies have 
evaluated the efficacy of the TVT-O procedure 
and none have compared the relative merits of the 
outside-in and inside-out approaches. 


Complications 


TOT has been advocated because it avoids the 
retropubic space and, at least in theory, should re- 
duce the risk of bladder, bowel, and iliac vessel in- 
jury compared to TVT. Several comparative stud- 
ies have confirmed a lower rate of bladder injury 
for TOT than TVT (175,176,183). Some authors 
have suggested that the rate of bladder injury with 
TOT is low enough that routine cystoscopy is not 
necessary (20,183). However, while uncommon, 


lower urinary tract injuries can occur with TOT, 
with bladder injuries reported in up to 0.5% of 
cases, and urethral injuries occur in up to 1.1% of 
cases (20,179,180). Minaglia et al reported three 
bladder injuries in their first 61 cases of TOT, two 
of which would not have been identified without 
routine intraoperative cystoscopy (180). Given the 
adverse consequences of an unrecognized bladder 
injury, intraoperative cystoscopy at the time of 
TOT seems prudent. 

The novel anatomic approach of the TOT, 
while avoiding the space of Retzius and thereby 
reducing the risk of bladder injury, does allow for 
the potential for other complications, including ob- 
turator neurovascular injury and lower extremity 
complications not seen with other approaches. 
Hematomas and abscesses of the obturator com- 
partment have been reported after procedures 
using the transobturator approach. In a study com- 
paring the perioperative complications of 205 con- 
secutive patients undergoing a TOT to 213 women 
receiving a TVT, no obturator nerve injuries, thigh 
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FIGURE 14.13 ® TVT-O trocar rotating around the ischiopubic ramus to 
exit out the skin through stab incisions on inner thigh. (Reproduced with 
permission from Cleveland Clinic Foundation.) 


hematomas, or infections were seen in the TOT 
group (175). The rate of postoperative leg pain 
was low (0.5%) and similar to that of subjects re- 
ceiving a TVT. Similarly, Davila et al reported 
only two minor lower extremity complications 
after 200 MONARC TOT placements: leg numb- 
ness in one patient, which resolved spontaneously, 
and a small abscess of a groin incision (suture re- 
moved, resolved) (177). Thus, while obturator and 
other leg complications are possible with TOT, 
they appear to be rare. Nonetheless, surgeons 
should be aware of these unique adverse events 
and counsel patients accordingly. Whether the 
TVT-O offers any advantages or disadvantages in 
terms of bladder injuries or obturator compartment 
complications is currently unknown. The relative 


location of vascular structures to the TOT trocar is 
somewhat different when using an outside-in ap- 
proach compared to an inside-out approach 
(173,184). One might expect a different rate of 
bleeding complications with these two different 
techniques, but this has yet to be determined, as no 
comparative studies currently exist. 

The less compressive nature of the TOT sling 
appears to translate into a lower rate of voiding 
dysfunction and irritative bladder symptoms than 
the TVT procedure. In a retrospective comparison 
of the Monarc TOT to TVT, Barber et al noted that 
subjects who received TVT were significantly 
more likely to require urethrolysis for voiding dys- 
function or urinary urgency (adjusted odds ratio 
3.2 [95% CI 1.2 to 10.1], p = 0.026) and more 
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likely to use anticholinergic medications postoper- 
atively (adjusted odds ratio 2.1 [1.02 to 4.70], p = 
0.046) than those who received a TOT (175). 
These results are similar to those of Fisher et al de- 
scribed previously (183). Whether the less ob- 
structive nature of the TOT results in lower cure 
rates for subjects with ISD or lower cure rates for 
SUI in general has yet to be determined, however. 

As with other slings using synthetic mesh, the 
risk of mesh complications after TOT appears to 
be largely dependent upon the type of mesh used. 
For instance, Domingo et al noted a 13.8% erosion 
rate after TOT procedures that used a fusion- 
welded, nonwoven, nonknitted polypropylene 
mesh with and without silicone coating 
(Uratape/Obtape, Mentor-Porges, Le Plessis- 
Ronbinson, France) (185). In contrast, the mesh 
erosion rate seen in studies of TOT devices that 
use loosely knitted polypropylene is low (less 
than1%) (175,176). 


SUMMARY 


The Burch colposuspension, the traditional sling 
procedure using autologous or synthetic graft, and 
the TVT are the most effective and durable proce- 
dures currently available for the surgical manage- 
ment of SUI. As such they should be considered the 
“gold standards” to which newer operations should 
be compared. Objective cure can be expected in ap- 
proximately 85% of patients after each of these op- 
erations. In many circumstances, the choice of pro- 
cedure will be dictated by the need for (or lack of) 
concurrent surgery. Because it can be performed in 
an ambulatory setting and is associated with less 
pain, quicker recovery, and quicker return to nor- 
mal voiding, TVT is probably the optimal choice 
for the management of isolated primary SUI. The 
principal caveat is that the durability of TVT be- 
yond 10 years has not yet been demonstrated, while 
it has for the Burch colposuspension and autolo- 
gous fascial sling. Each of the three “gold stan- 
dard” operations has demonstrated success in the 
treatment of recurrent SUI; however, the traditional 
sling procedure has the longest history in this re- 
gard, often being reserved for the most difficult 
cases. Thus, in today’s era of minimally invasive 
midurethral slings, the traditional sling may have a 
special role in the management of patients with 
multiple previous recurrences, severely impaired 
urethral sphincter function, and other challenging 
cases. The transobturator slings offer the promise 
of increased safety and decreased voiding dysfunc- 
tion; however, their long-term efficacy is currently 
unknown. The results of several ongoing clinical 


trials should prove valuable in determining the role 
of this newer approach. 
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CHAPTER 15 


Periurethral Bulking 


T. injection treatment of stress incontinence 
using sodium morrhuate was reported in 1938 (1). 
Injectable polytetrafluoroethylene (PTFE) was de- 
veloped in the 1970s (2). The major breakthrough 
in modern bulking techniques came in 1989 with 
the development of a new product, glutaraldehyde 
cross-linked collagen (3). The approval of 
Contigen® (C.R. Bard, Inc., Covington, GA) in 
the United States (4) was followed in 1994 by 
Medicare approval for funding of treatment (5). 
Treatment was expanded in a second Medicare 
publication in 1996 (6). The ideal material is bio- 
compatible, nonimmunologic, and hypoallergenic. 
It retains its bulking characteristics for a prolonged 
interval and therefore should not biodegrade, nor 
should it migrate (particle size over 80 pm). The 
material should be easy to prepare and easy to in- 
ject. The ideal material is safe, readily obtainable, 
inexpensive, efficacious, and durable and induces 
minimal tissue reaction. The theory on how in- 
jectable materials treat incontinence is by mucosal 
coaptation with subsequent increased urethral re- 
sistance to outflow of urine. 


INDICATIONS AND 
CONTRAINDICATIONS 


There is controversy regarding the characteristics 
of patients best treated with bulking agents. In 
1992 the term “intrinsic sphincter deficiency” 
(ISD) was coined to describe patients with a dam- 
aged urethral sphincteric mechanism (Fig. 15.1), 
regardless of cause (7). While many, including the 
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author of this chapter, believe the ideal patient for 
urethral bulking has both limited mobility of the 
bladder neck and a poorly functioning sphincteric 
mechanism, others consider that any patient desir- 
ing conservative treatment of stress urinary incon- 
tinence is a candidate. One of the aspects against 
use in young patients is that repeat injections of 
current agents are usually required to maintain ef- 
fect, and this could mean many injections for such 
a patient. While some reports indicate equal effec- 
tiveness in patients with hypermobility of the blad- 
der neck (8—10), others have noted impaired effect 
in these patients (11). Medicare guidelines for re- 
imbursement require immobility of the bladder 
neck (5). It was not specified as to how immobil- 
ity was to be determined, but most physicians use 
a Q-tip test with a straining value of less than 30 to 
40 degrees as the cut-off value for hypermobility. 
Hypermobility has also been determined radiolog- 
ically by a standing stress test with 2 cm or greater 
descent of the bladder neck, but there is no indica- 
tion that imaging provides any more information 
than the standard Q-tip test. Other techniques in- 
clude ultrasound and voiding cystourethrography 
(12). Medicare still requires a leak point pressure 
of 100 cm of water or less for reimbursement (6). 
The guidelines for this measurement require at 
least 150 mL of bladder filling, but there is no re- 
quirement regarding maximum bladder volume, 
position of the patient, size of urethral catheter, or 
kind of effort used to increase the intra-abdominal 
pressure. Without study confirmation, it is the au- 
thor’s opinion that the most important pretreat- 
ment indication is impaired mobility of the bladder 
neck. If an anti-incontinence procedure or other 
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FIGURE 15.1 @  Urethroscopic appearance of 
damaged urethral sphincter. The bladder neck is 
open at rest and there is minimal mobility of the 
tissues during hold or strain maneuvers. The ure- 
thral lining is often pale or white rather than the 
usual pink appearance. 


pelvic floor surgery has been performed, and stress 
incontinence persists or occurs, there is no con- 
traindication to using a bulking agent, and often it 
is effective. This may be done as early as 6 weeks 
after surgery. 

Generally, bulking agents are not indicated for 
patients with urethral hypermobility, especially 
now where there are minimally invasive tension- 
free slings that have excellent cure rates (see 
Chapter 14, Surgical Treatment of Stress Urinary 
Incontinence). There are situations in high-risk pa- 
tients where a pessary has provided excellent con- 
trol of pelvic organ prolapse, and there has been 
some temporary stabilization of bladder neck mo- 
bility. Periurethral bulking has been considered in 
this patient since when the prolapse is reduced by 
the pessary, the masking effect of the prolapse on 
the urethra is removed, and stress incontinence can 
result. This has not been studied definitively. The 
result of periurethral bulking after radiation ther- 
apy has not been encouraging. Contraindications 
include active urinary tract infection, high residual 
urine, severe detrusor overactivity, and reduced 
bladder capacity (less than 250 mL). 

The ideal candidate for bulking therapy may be 
the patient with an immobile urethra and sympto- 
matic stress incontinence, although there are other 
patients who could benefit from this approach 
(Table 15.1). 


EVALUATION 


Evaluation prior to therapy includes the basic eval- 
uation consisting of history, physical examination, 
neurological screening examination, 24-hour void- 


Patients with Stress Urinary 
Incontinence Who Are Candidates for 
Periurethral Bulking Therapy 


Intrinsic sphincter deficiency and hypomobility of the 
bladder neck 


Intrinsic sphincter deficiency without hypomobility of 
the bladder neck 


Medically compromised patient 

Recent unsuccessful surgery 

Childbearing age and wishes to have more children 
Patient preference for most conservative approach 


ing diary, residual urine determination, Q-tip test, 
and urinalysis and/or culture (see Chapter 5, Basic 
Evaluation of the Incontinent Female Patient). 
This is complemented by a cystometrogram 
(CMG) with leak point pressure determination and 
urethrocystoscopy. The procedure needs to be 
fully explained to the patient, including the need 
for repeat injections. 


MATERIALS (Table 15.2) 


Bulking agents should be of uniform spheroidal 
particle size over 110 microns in order to avoid 
phagocytization by macrophages and possible mi- 
gration to distant locations. The injection per- 
formed under a low-pressure technique may pre- 
vent introduction into the vascular system. 
Contigen® was approved by the Food and 
Drug Administration (FDA) in 1993. The material 
is prepared by glutaraldehyde cross-linking of 
bovine dermal collagen that is dispersed in phos- 
phate-buffered physiologic saline, which may rep- 
resent up to 65% of the total volume. The material 
contains 95% type I collagen and 1% to 5% type 
TMI collagen. It requires a skin test to be placed 30 
days prior to injection to ensure absence of an al- 
lergic response, which occurs in 2% to 5% of 
women. The material biodegrades in 3 to 19 
months and repeat injections may be required to 
re-establish efficacy. However, patients have been 
satisfactorily managed by one injection for as long 
as 6 years. The material is readily available and up 
to 1999 was the only injectable agent approved in 
the United States. The material comes in 2.5-mL 
syringes, injects through a 22-gauge needle, and 
requires one to three syringes injected trans- 
urethrally, and more as a periurethral injection. 
The contraindications to therapy include positive 
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Periurethral Bulking Agents in North America 


Trade Name Company Approval 
Contigen® C.R. Bard, Inc., Covington, GA 1993 
Durasphere® EXP Boston Scientific, Boston, MA 1999 
Carbon Medical Technologies 
Inc., St. Paul, MN 
Tegress™ C.R. Bard, Inc., Covington, GA 2004 
Macroplastique® Uroplasty, Inc., Minneapolis, MN FDA trials ongoing; approved in 
Canada, Europe 
Zuidex™ Q-Med AB, Uppsala, Sweden FDA trial ongoing; approved in Europe 
Coaptite® BioForm Medical, Inc., San Mateo, CA 2006 
Permacol™ TSL, Aldershot, Hampshire, UK FDA trials starting; approved in Europe 


skin test for Contigen® implant, history of allergy 
to any bovine collagen products, patients under- 
going desensitization to meat products, or in pa- 
tients with a history of severe allergies. 

Durasphere® (Boston Scientific, Natick, MA) 
was approved by the FDA in 1999. It consists of 
pyrolytic carbon-coated zirconium oxide beads 
suspended in a water-based carrier gel containing 
beta-glucan. The newer preparation (Durasphere 
EXP) has a particle size of 95 to 200 pm compared 
to the older material, which had particle size of 
251 to 300 pm. The material is nonbiodegradable 
and is radiopaque but requires injection with an 
18-gauge needle. The material comes in 1-mL sy- 
ringes and requires two to four syringes for injec- 
tion. The initial evaluation showed efficacy equal 
to Contigen® (13). 

Tegress® (C.R. Bard, Inc., Covington, GA) is 
an ethylene vinyl copolymer dissolved in dimethyl 
sulfoxide (DMSO), approved in the United States 
in the fall of 2004. Upon contact with a liquid 
medium, diffusion of DMSO occurs, and a solid 
polymer precipitates. It comes in a 2.8-mL vial and 
is injected through a 25-gauge needle at a total of 
three sites, with no more than | mL at any one site 
and the total injection not to exceed 2.5 mL (14). 

Macroplastique® (Uroplasty, Inc., Minneapo- 
lis, MN) is approved for use in Europe and in 
Canada but remains in study protocols in the 
United States. It is made from highly textured 
polydimethyl-siloxane macroparticles suspended 
in a bioexcretable carrier hydrogel of polyvinyl- 
pyrrolidone. It consists of silicone microimplants 
of size 73 to 100 um and is prepared in 2.5-mL sy- 
ringes. It requires a special injection apparatus for 


transurethral injection, but recently it has been ap- 
plied periurethrally using the Macroplastique 
Implantation System (15). The silicone name will 
most likely inhibit ease of approval in the United 
States. 

Calcium hydroxylapatite (Coaptite®; BioForm 
Medical, Inc., San Mateo, CA) consists of 100-um 
hydroxylapatite spheres suspended in an aqueous 
gel of sodium carboxylmethylcellulose. The mate- 
rial is a natural constituent of bones and teeth and 
has been used in dental and orthopaedic applica- 
tions for a number of years. It was approved by the 
FDA in the spring of 2006 for use in the United 
States. It is injected via a 21-gauge needle, re- 
quires only 2.5 mL on initial injection, and can be 
visualized radiographically or by ultrasound (16). 

Permacol™ (Tissue Science Laboratories plc 
[TSL], Aldershot, Hampshire, UK) is approved for 
use in Europe and is under study protocol in the 
Unites States. It is a sterile injectable suspension 
of acellular cross-linked porcine collagen matrix. 
It is a 60% suspension in saline of cryogenically 
milled Permacol® surgical implant. Its safety has 
largely been assumed through thousands of im- 
plants of porcine collagen sheets in pelvic recon- 
structive surgery. No skin test is required prior to 
use and comparative studies are favorable (17). 

Zuidex™ gel (Q-Med AB, Uppsala, Sweden) is 
a combination of dextranomer (cross-linked poly- 
saccharides) and hyaluronic acid. Dextranomer 
has been used in wound treatment for a number of 
years. Nonanimal stabilized hyaluronic acid 
(NASHA) is similar to natural hyaluronic acid 
found in the body. The material is prepared in 0.7- 
mL syringes and is used periurethrally with an im- 
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plantation device (Implacer™ ) and the injection of 
four syringes of material (18,19). The material is 
in current use in the United States for ureterovesi- 
cal reflux and is marketed as Deflux™. While 
marketed in Europe and Canada as a bulking 
agent, it is currently under study in the United 
States. 

The best materials will probably come from tis- 
sue engineering and autologous cell bioimplants. 
This was briefly studied in the past by the use of 
autologous ear cartilage and in vitro expansion of 
cells for implant (20). The technology was not ad- 
vanced because of cost and use of other readily 
available and cheaper products. The other material 
of interest in this area is human bladder muscle 
cells (21). 


TECHNIQUES 


The methods of injection described relate to use of 
current bulking materials (22). In some cases 
(Macroplastique®) there is need for a special de- 
livery device, but in most cases, the materials are 
injected through spinal needles, specially made 
needles for injection directly in the periurethral tis- 
sue or by an implacement device, disposable injec- 
tion needles that fit the operating channel of a cys- 
toscope sheath, or with a reusable needle adapted to 
an operating sheath and bridge set. The amount of 


Disorders of Lower Urinary Tract 


material injected is usually greater for periurethral 
techniques, though the efficacy of periurethral ver- 
sus transurethral is the same. There is a limit to the 
amount of some materials injected, such as 
Tegress™ , which is restricted to 2.5 mL per session. 
Transurethral injection sites include the 3 and 9 
o’clock positions, the 4, 8, and 12 o’clock positions, 
or the circumferential techniques using material at 
3, 6,9, and 12 o’clock. The material is intended for 
injection into the submucosa of the urethra. 


Periurethral 


Lidocaine 2% gel or a mixture of lidocaine 2% and 
benzocaine 20% may be placed in the urethra at 
the start of the procedure. The injection materials 
are assembled. (Fig. 15.2). The sites for injection 
of local anesthesia are selected at the level of the 
Skene duct openings on either side of the urethra, 
and using a 27- to 30-gauge needle, 0.5 to 1.0 mL 
of Xylocaine solution is injected 0.5 to 1.0 cm lat- 
eral to the urethral meatus (Fig. 15.3). The scope 
with zero-degree lens is inserted to the ure- 
throvesical junction and then withdrawn to ob- 
serve the proximal urethra. A syringe with lido- 
caine 1% solution and an attached 22-gauge spinal 
needle, with or without a small amount of indigo 
carmine to stain the tissues, is inserted and guided 
parallel to the urethra, directing the needle bevel 


FIGURE 15.2 
Covington, GA.) 


Contigen® injection syringe and needles. (Bard Urological Division, 


Injection of 
local 
anesthetic 
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FIGURE 15.3 @  Periurethral bulking technique. Injection of local anesthetic at Skene duct 
openings. (From Bent AE. Periurethral collagen injections. Oper Tech Gynecol Surg 1997;2:54, 


with permission.) 


medially toward the urethral lumen. This allows 
the injecting material to be viewed more easily as 
the position of the needle is determined (Fig. 
15.4). The scope is used to observe the advancing 
needle and the syringe is moved in short strokes to 
allow the needle tip to be seen under the tissue at 
the proximal urethra. Once the correct location has 
been determined the syringe is replaced with a sy- 
ringe of bulking agent, and the material is injected 
until the entire syringe has been injected or there 
has been adequate effect noted with urethral bulk- 
ing (Fig. 15.5). The process is repeated on the op- 
posite site, though the second side is always more 
difficult due to the distortion of the proximal ure- 
thra caused by the initial injection. The amount of 
Contigen® averages 3.75 mL for each of two sites, 
which is 7.5 mL of product. Durasphere® EXP 
comes with its own injection needle, which is 18 
gauge in size and angled so as to aid the submu- 
cosal placement of the needle. 

Alternatively, the periurethral anesthesia can be 
applied using a small injection needle (e.g., 25 
gauge 1.5 inch) and left for 5 to 10 minutes. The 
bulking agent can then be placed by an appropriate 
delivery method without using the urethroscope. 


Both Macroplastique® and Zuidex™ have a deliv- 
ery apparatus that is placed into the urethra with- 
out urethroscopic or cystoscopic guidance. A 
marker on the apparatus allows location of the ure- 
throvesical junction, the delivery needles are in- 
serted into the device, and then the material is in- 
jected without visual control of the injection (Fig. 
15.6). 


Transurethral 


The transurethral method normally has required 
the use of a cystoscope with a 12- or 25-degree 
lens with the appropriate sheath (20 or 21 French 
with no fenestration) and operating channel to 
allow the passage of a 5-French thermoplastic in- 
jection catheter and beveled 22-gauge disposable 
injection needle (Fig. 15.7). Alternatively, some 
physicians use a zero- or 30-degree lens, but this 
makes simultaneous viewing of the needle punc- 
ture site and impact of the injection difficult. A 
built-in needle delivery system is found in some 
systems, and the delivery mechanism is spring- 
loaded to allow advancement of the needle into the 
urethral submucosa for shallow or deep injection, 
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A 


FIGURE 15.4 @ (A) Periurethral injection of indigo carmine has stained the urethral submucosa. (B) 
Bulking in place at the proximal urethra after periurethral injection completed. 


and then removal of the needle just by releasing 
the thumb-operated mechanism (Karl Storz, 
Tuttlingen, Germany; Richard Wolf Medical 
Instruments Corporation, Vernon Hills, IL). The 
various materials for injection may dictate injec- 
tion systems, such as the pressure gun required for 
injection of Macroplastique®. On the other hand, 
material like Tegress™ can be injected through a 
25-gauge needle. 

The procedure begins with optional placement 
of 2% lidocaine gel (or a mixture of 2% lidocaine 
and 20% benzocaine) in the urethra for 5 to 10 
minutes. The injection needle may be preloaded 
with Xylocaine 1% solution (0.4 mL fills the 22- 
gauge disposable injection needle [C.R. Bard, Inc., 
Covington, GA), and this is injected into the se- 
lected site. The selected site may be as much as 2 
cm distal to the bladder neck, but the needle bevel 
extends 1 cm from the hub, and the site of injec- 
tion ends up | cm distal to the bladder neck. The 
injection should gradually cause distention of the 
urethral mucosa, and this is observed by appropri- 
ate angling of the cystoscope lens during the injec- 
tion (Fig. 15.8). Should the injection be too super- 
ficial, there will be blanching or superficial 
appearance of the injection material under the ure- 
thral mucosa, and the needle must be repositioned. 
There is always discussion as to whether the nee- 
dle bevel should turn toward the urethral lumen or 
away from it. The needle inserts better into the tis- 
sue if the bevel is turned away from the lumen dur- 
ing insertion, and then it can be rotated according 
to visualized effect. After injecting the first side, 
Xylocaine is flushed through the injecting needle 
to clear the remaining collagen. The second sy- 
ringe of bulking agent is attached and the injection 
at the second site commences as the lidocaine so- 
lution is first delivered to provide anesthesia, fol- 


lowed by the bulking material. The urethral mu- 
cosa should swell with the injection and gradually 
the injection sites meet in the midline as the blad- 
der neck is occluded. 

The injection of Tegress™ may be completed 
with a 25-gauge needle, and any local anesthetic 
has to be injected through a different needle than 
the one carrying the bulking agent. Also, the mate- 
rial is seldom seen occluding the bladder neck, and 
the injected volume is limited to 2.5 mL. 

Durasphere® requires an 18-gauge needle for 
injection. A modified injection technique has been 
described for Durasphere® that consists of a single 
needlestick at 4 o’clock, hydrodissection with 1.5 
mL of 1% lidocaine, gradual withdrawal, advance- 
ment, or rotation of the needle tip after resistance is 
noted, and holding the needle in position 10 sec- 
onds after coaptation is achieved to prevent leakage 
of material from the injection site. Recently the de- 
scription has changed and is posted on the website. 
Insert the transurethral injection needle at 45 de- 
grees to the tissue with the bevel facing the urethral 
lumen until the bevel is just under the mucosal sur- 
face. Reangle the scope parallel to the urethra and 
guide the needle tip toward the bladder neck until it 
is approximately 1 cm distal to the bladder neck. 
Inject slowly. The objective is to obtain closure 
from the bladder neck to the midurethra. 


POSTINJECTION FOLLOW-UP 


Patients may have urethral burning with urination 
that lasts for only part of a day and can be con- 
trolled with phenazopyridine (Pyridium). Anti- 
biotics are not mandatory but may be given imme- 
diately before and/or 1 or 2 days after injection, 
since the rate of urinary tract infection is 10%. The 
patient is allowed to void after the injection, and 
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FIGURE 15.5 @®  Urethroscopic guidance of periurethral injection. Circled in- 
sert shows effect at proximal urethral location. (From Bent AE. Periurethral col- 
lagen injections. Oper Tech Gynecol Surg 1997;2:54, with permission.) 


she should be prepared to stay in the clinic area for 
1 to 2 hours to allow the initial swelling from the 
injection to diminish enough to allow voiding. If 
voiding does not occur or is associated with high 
residual urine (over 200 mL as determined by 
bladder scan, ultrasound, or straight catheter), then 
the patient needs to either be instructed in self- 
catheterization, or have an 8 to 10 French Foley 
catheter placed, using no more than 5 mL in the 
balloon. One technique is to teach patients self- 
catheterization prior to the injection, but this 
means that as many as 70% to 80% of patients are 
taught unnecessarily. One can resort to teaching 


those who need it after the injection. If a Foley 
catheter is placed, it is left for 24 to 48 hours, and 
then the patient returns for voiding assessment. 
Those who utilize self-catheterization should do so 
after attempts at voiding, four or five times a day. 
There is no longer a need to perform self-catheter- 
ization after voiding commences, and residual 
urine amounts are less than 100 mL, or less than 
25% of the voided volume, which must exceed 
100 mL. Voiding dysfunction usually resolves in 
12 to 24 hours. Patients should be called the day 
following the injection to be sure there is no con- 
tinuing problem. A follow-up appointment is made 
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FIGURE 15.6 @® Zuidex™ implacer. (Q-Med 
Scandinavia, Inc, Princeton, NJ, and AB, 
Seminariegatan 21, SE-752 28 Uppsala, Sweden.) 


for 4 weeks, and at that time, in addition to patient 
history, assessment is made for voiding function, 
urinary tract infection, and swelling at the subu- 
rethral injection site. Additionally, the effective- 
ness of the injection and need for further injection 
are assessed, and overactive bladder symptoms are 
addressed if appropriate. 


COMPLICATIONS 


The most common complication during the proce- 
dure is pain. For those having treatment in a clinic 
or office setting, this can be minimized with in- 
traurethral topical anesthetic gel, and/or injection 
of local anesthetic into the submucosal injection 


site. Most patients are able to tolerate the proce- 
dure without any difficulty and usually observe on 
the monitor. Extrusion of material may be avoided 
by submucosal placement of the needle approxi- 
mately | cm into the tissue, and then observing the 
injection effect on the urethral lining. If the injec- 
tion is too superficial, and the lining distends rap- 
idly, then an alternative site should be selected. A 
small amount of bleeding may occur from the in- 
jection site, or the material may start to extrude 
from the puncture site. In this case, when using a 
disposable needle, the hub should be pressed 
against the lining of the urethra, and this will usu- 
ally control the situation. After injection, a small 
amount of material may leak from the site, but this 
is seldom a problem unless the material used is 
Tegress™ . In this situation, the extruded material 
needs to be removed since it is permanent and can 
lead to recurrent irritative voiding symptoms and 
infections. 

The most common complications in the imme- 
diate period are urinary retention and voiding dys- 
function. Most patients void within 1 to 2 hours, 
and a few may need catheter management. 
Voiding discomfort occurs in some patients and 
the incidence of urinary tract infection is as high as 
10% to 15%. Since antibiotic treatment immedi- 
ately before or after the injection may not prevent 
an infection, the urine should be checked at the ini- 
tial postoperative visit. 

Delayed complications are rare. Suburethral 
abscess is associated with increasing voiding dys- 
function with or without pain. A more common 
problem is recurrent urinary tract infections requir- 
ing prophylactic antibiotics. Cystoscopy may be 
required to be certain there is no bulking material 
resting in the urethra. Occasionally patients have a 
problem with overactive bladder. Macroplas- 
tique® was associated with a high incidence of 
dysuria for 48 hours. 


FIGURE 15.7 @  Cystoscope with straight bevel at end, 12-degree lens, and disposable injection 
needle in operating channel. 


Cc 


FIGURE 15.8 @ Transurethral collagen injec- 
tion. (A) Transurethral needle placement in ure- 
thral submucosa. (From Bent AE. Periurethral colla- 
gen injections. Oper Tech Gynecol Surg 1997;2:54, 
with permission.) Transurethral needle (B) partially 
advanced and (C) advanced to hub for trans- 
urethral bulking. 


EFFECTIVENESS 


There is no standardized manner in which to eval- 
uate effectiveness of therapy. Most of the FDA- 
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approved trials utilize voiding diaries, pad tests, 
and subjective data such as the Stamey scoring 
system. Urodynamic testing and leak point pres- 
sures have not proven useful. Definitions of cure, 
improvement, and failure can vary. It may require 
two injections to provide continence or significant 
improvement, and these can be performed as close 
together as 1 month. If there is no improvement 
after two injections, then there is unlikely to be a 
response. Cure or improvement will occur in 60% 
to 80% of patients, with cure around 40%. Repeat 
injections are required at varying intervals to 
maintain the effect (Table 15.3). 

The review in the Cochrane Database (28) indi- 
cates that randomized trials suggest, but do not 
prove, that periurethral injection of established 
bulking agents results in objective and subjective 
short-term improvement of symptomatic stress in- 
continence in females. Many of the study papers 
on Contigen® included patients with severe in- 
continence (leak point pressures less than 65 cm 
H20) and minimal urethral mobility, precluding 
operative intervention other than obstructive 
slings. A number of these patients were signifi- 
cantly improved, and while injection therapy may 
only last 12 months, repeat injections are generally 
helpful again. 

The statement from the Third International 
Consultation on Incontinence quoted a success 
rate of approximately 70%, based on level IV evi- 
dence (29). The 30 studies reviewed showed small 
numbers (only 13 with follow-up over | year) and 
with many variables related to techniques. There 
were not enough patients or studies to comment on 
any bulking agent except collagen. However, these 
finding are almost the same as those published 
after the 2002 meeting. All studies on new in- 
jectable agents in the United States and Canada go 
through a rigorous randomized comparison, usu- 
ally to Contigen®. The main problem with these 
studies is that patients tend to drop out and disap- 
pear when they are not better. Hopefully there will 
be enough published studies to accurately repre- 
sent the 70% improvement that many quote. While 
the International Consultation suggests compara- 
tive studies to conservative therapies, most of the 
current trials have already had conservative ther- 
apy failures. There is no point in comparing in- 
jectable therapy to surgical procedures, since the 
injections are not permanent. However, many pa- 
tients have significant improvement from peri- 
urethral bulking and are able to carry on activities 
without invasive surgery. They gladly accept an- 
other clinic visit in a year or so to redo their bulk- 
ing. The ACOG Practice Bulletin (30) stresses the 
limitations of bulking agents: durability and long- 
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Results of Injectable Urethral Bulking Agents in Women (Minimum 60 Patients) 


Follow-up, Mean Dry/improved/ 
Number of months number/volume failed 

Investigator Agent patients (range) of injections (mL) (%) 
Cross (23) Collagen 139 18 (6-36) NR 74/20/6 
Groutz (24) Collagen 63 12 (1-32) 2.08/3.1 13/27/60 
Herschorn (25) Collagen 187 22 (4-69) 2.5/9.65 23/52/25 
Monga (9) Collagen 60 24 1.6/19 48/20/32 
Smith (26) Collagen 96 14 (6-21) 2.1/11.9 38/28/34 
Swami (27) Collagen 111 40 NR 25/40/35 
Lightner (13) Durasphere® 61 12 1/4.3 na/80/20 
term results. However, for women with extensive REFERENCES 


comorbidity, injection of bulking agents could 
provide useful relief. Taking it a step further, most 
of these patients would gladly come into the clinic 
each year for their annual “top up” in order to 
avoid surgical risks and other inconveniences. 


FUTURE CONSIDERATIONS 


Contigen® remains the bulking agent of choice in 
the United States. This is because of a good safety 
profile for the 13 years of use, ease of injection, 
and its effectiveness in providing relief of symp- 
toms in a large proportion of patients. Tegress™ is 
being promoted for ease of injection, but effective- 
ness has not been shown to be better than 
Contigen®. It may have some irritative effects due 
to the leakage of material into the urethra after in- 
jection. Durasphere® may increase in popularity 
as long as the injection technique is made user- 
friendly. There is very poor data on any large num- 
ber of patients receiving Macroplastique®. The 
newer products approaching FDA approval may 
be equally effective, but long-term data is required 
to determine durability. Only autologous injection 
of either muscle cells or collagen may prove to be 
better, and this remains a long way off. Studies 
have illustrated that skeletal muscle proliferates 
and appears to persist favorably following injec- 
tion into the bladder and urethral smooth muscle 
(21). These preliminary studies indicate that autol- 
ogous skeletal muscle injection may come to rep- 
resent a viable alternative to other injectable 
agents currently available. 
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CHAPTER 16 


Mixed Urinary Incontinence 


Patrick J. Woodman 


DEFINITION 


Mixed urinary incontinence (MUI) is the complaint 
of involuntary leakage associated with urgency and 
also with exertion, effort, sneezing, or coughing 
(1). Thus, it is a complex clinical condition of the 
leakage of urine with acute rises in abdominal pres- 
sure (stress urinary incontinence) and leakage that 
occurs as a result of spontaneous or triggered rises 
in bladder pressure (urge urinary incontinence). 
The rises in abdominal pressure that typically occur 
with exertion, cough, laugh, or sneeze result in 
transient spikes in bladder pressure. More persist- 
ent rises in bladder pressure are commonly associ- 
ated with urgency. Urgency can be spontaneous, as 
a result of a detrusor contraction, or can occur as a 
result of socialized and environmental cues, such as 
being startled, passing a restroom, acute drops in 
outside temperature, and hearing or feeling water 
run. On occasion, detrusor contractility and urinary 
leakage may be insensible. 

A distinction should be made between the 
symptom, sign, urodynamic observation, and con- 
dition of urinary incontinence. For the purposes of 
this chapter, the definitions as specified by the 
International Continence Society (1,2) will be used 
unless otherwise specified. Overactive bladder 
(OAB) is a symptomatic diagnosis whereby a pa- 
tient has urgency and frequency with or without 
urge incontinence. Detrusor overactivity is a uro- 
dynamic diagnosis of OAB associated with urody- 
namic evidence of detrusor contractions. Urge in- 
continence is the actual leakage of urine with urge, 
either reported by the patient (symptom) or ob- 
served during bladder filling (sign). Since stress 
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incontinence also has its own nuances, even well- 
done research studies are sometimes difficult to in- 
terpret due to confusion over the definition of 
MUI. For instance, a woman with urodynamic 
stress incontinence and urodynamically recorded 
urge incontinence has mixed incontinence. This 
situation happens only 27% of the time (3). The 
sensitivity (specificity) of urodynamics in women 
with a history of mixed incontinence is only 0.51 
(0.66) (4). Those patients with MUI symptoms 
show only urodynamic stress incontinence on uro- 
dynamics 55% of the time and detrusor overactiv- 
ity incontinence in 38% (5). Since detrusor overac- 
tivity can be missing on as many as 46% of 
urodynamics in those with OAB (6), it seems pru- 
dent to use a combination of symptomatic and ob- 
jective evidence in the definition of MUI. The 
woman who has observed stress leakage in the of- 
fice but also reports symptoms of OAB would also 
qualify as having MUI. This dichotomy affects the 
diagnosis, decision to treat, and eventual treatment 
outcomes of MUI. 


INCIDENCE 


MUI is one of the most common types of urinary 
incontinence in patients presenting to their physi- 
cians with complaints of urinary loss. It has been 
estimated that 29% to 62% of women with urinary 
incontinence have MUI (7-13). MUI is associated 
with an increasing number of vaginal deliveries, a 
history of operative vaginal delivery, and a history 
of chronic obstructive pulmonary disease and neu- 
rologic disease (12). Women with MUI tend to 
have a more severe degree of incontinence symp- 


CHAPTER 16 @ Mixed Urinary Incontinence 275 


toms than do women with pure stress or urge in- 
continence (10,13) and have greater degrees of 
bother (13). Patients who undergo surgical proce- 
dures for the stress component of their condition 
and have urgency or urge incontinence have a 
reduced patient satisfaction, and in many series the 
urge component reduces the overall continence 
rates (14). Although the weekly MUI rate is as low 
as 3% in young, pregnant patients primiparas who 
had vaginal deliveries were found to have a higher 
risk of stress or MUI than their nulliparous coun- 
terparts (odds ratio 5.7) (15). The incidence of 
MUI is known to rise in women after the sixth 
decade. 

Incontinence has been shown to have a detri- 
mental effect on health-related quality of life 
(HRQL), and those with urge incontinence or MUI 
may be more greatly affected (16). Women with 
MUI have more reported incontinent episodes 
when compared with stress incontinence. Indeed, 
the stress and urge components have a synergisti- 
cally negative effect on patient symptomatology, 
distress (17), and quality of life (18). Nocturia can 
lead to sleep deprivation and either worsen or trig- 
ger depression, resulting in even further functional 
and quality-of-life deficits. Women with MUI are 
13.5 times more likely to have major depression 
than women with stress incontinence (11). 


ETIOLOGY 


There are several theories of the etiology of mixed 
incontinence, one of which is iatrogenic. The first, 
and most commonly held, is that MUI is merely a 
combination of stress incontinence and urge in- 
continence, with their individual respective etiolo- 
gies. In this scenario, correcting the stress compo- 
nent would be expected not to change the urge 
component. However, in a significant number of 
cases of surgical correction of the stress compo- 
nent of MUI, the urge component is cured or 
improved. 

Another theory is that MUI is due to a urethral 
event. By forcing urine (or passive urine leakage) 
into the bladder neck, the patient is set up for the 
normal neurologic response of voiding: triggering 
a conscious urgency and/or bladder contractions 
that are initially suppressed. Eventually, however, 
neuropathic or myopathic changes may occur that 
make the spread of contractile signals more effec- 
tive, resulting in the unconscious let-down of ure- 
thral and sometimes pelvic floor tone. McLennan 
et al describe a shorter functional urethral length in 
women with urethral instability (19). This shorten- 
ing is a physiologic event coordinated with detru- 


sor contraction and posterior slackening of the en- 
dopelvic fascial hammock that occurs during nor- 
mal voiding. Bump et al have supported this the- 
ory: they found that the main determining factor as 
to whether urge incontinence symptoms were 
present in their MUI subjects seemed to be incon- 
tinence severity (8). Others have not found this to 
be the case (20). 

It also has been suggested that there is a myo- 
genic (21-24) and/or neurologic (9,25) basis for 
the development of urge incontinence. Myocytes 
have stretch-sensitive cation channels that can de- 
polarize and trigger action potentials, and this can 
result from stretching part of the bladder wall (22). 
Unlike skeletal muscle, denervated smooth muscle 
becomes hypersensitive to acetylcholine and small 
rises can trigger a large reaction. If the stimulus for 
the action potential is persistent, electrically cou- 
pling can happen, leading to a spreading of the 
muscular action potential (23). Vaginal elec- 
tromyographic changes are seen in urge, stress, 
and mixed incontinence and successively decrease 
with age (9). Others have proposed that the pelvic 
nerves stretch as a result of increased abdominal 
pressure and that this stimulates a bladder contrac- 
tion (26). 

However, there is an important subgroup of 
mixed incontinence that deserves particular atten- 
tion: those who present with MUI after a stress in- 
continence surgical procedure (27). Worsening or 
de novo urge symptoms after surgery may indicate 
bladder outlet obstruction, a vesical or urethral for- 
eign body (such as a stitch or sling material), or a 
urinary tract fistula or diverticulum (28). 
Cystourethroscopy and interval urodynamics with 
pressure-flow studies should be entertained for 
this subset of patients. 


EVALUATION 


The evaluation of urinary incontinence is covered 
in Chapters 5 through 7. 


TREATMENT 


Although the true etiology may be in question, 
most experts agree that MUI is a difficult problem 
to treat. The expectations of the patient are that 
whatever treatment the physician recommends 
will stop the leakage, when in fact a total cure may 
not be attainable. Treating the urge component of 
MUI alone may not change the stress component. 
Treating the stress component may not only result 
in an unchanged urge component (18) but in 10% 
to 15% can exacerbate urge symptoms (29). 
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The most common recommendation is to treat 
the predominant symptom first. If the patient suf- 
fers from stress-predominant MUI, surgical repair 
of the stress component can cure or improve the 
urge component in 25% to 75% of cases. Since 
surgery for SUI can cause bladder outlet obstruc- 
tion, the worsening of urge incontinence symp- 
toms after surgery should trigger investigation 
(28). Lower urinary tract symptoms such as urge 
incontinence have been shown to be more bother- 
some and more distressing than the occasional 
leakage of urine with a cough or sneeze (27). If the 
predominant symptom is urge incontinence, the 
prudent choice would be to aggressively treat the 
urge component until stable, then address any 
residual stress incontinence. This achieves two 
things: it identifies a therapy already proven to 
control the patient’s urge, and it establishes a base- 
line (on treatment) that can be used to determine if 
the patient’s urge symptoms change or worsen 
after surgical correction of stress incontinence. 

Since most MUI treatment approaches hinge on 
addressing the individual symptom components, 


various therapies have been employed to treat 
MUI over the years. Many of these are addressed, 
at length, in previous chapters (Chapters 11 
through 15). A summary of treatment options is 
listed in Table 16.1.The evidence-based literature 
available about MUI-specific treatments and out- 
comes will be discussed. 


Behavioral Therapy 


Behavioral therapy is a broad category of interven- 
tions designed to “unlearn” negative behaviors and 
learn or relearn good behaviors. They can be as 
simple as adjusting the time and amount of fluid 
intake and avoiding certain foods or drinks, or as 
complex as preferential contraction of the levator 
ani or pelvic floor muscles. As a treatment option 
group, behavioral therapies have minimal side ef- 
fects or risks but help a large number of patients. 
These therapies should be considered as first-line 
empiric therapy for MUI. 

Bladder training or “bladder drill” is a behav- 
ioral therapy focused on changing bladder habits 


Treatments for Mixed Urinary Incontinence 


Treatment Usefulness 
Behavioral Therapy 
Dietary changes/water restriction UUI, SUI 
Bladder training UUI, SUI 
Kegel exercises UUI, SUI 
Prompted voiding UUI, (SUI) 
Drug Therapy 
Serotonin & noradrenaline reuptake inhibitors SUI 
Alpha-adrenergic agents SUI 
Estrogen UUI, (SUI) 
Anticholinergic agents UUI 
Barriers 
Pessaries SUI, HM 
Urethral inserts/patches SUI 
Surgical Therapy 
Bladder neck suspension SUI, HM 
Suburethral sling procedures SUI, ISD 
Bulking agents SUI, ISD 


UUI, urge component; SUI, stress component; HM, hypermobility of bladder neck; ISD, 


intrinsic sphincteric deficiency. 
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to reduce urinary incontinence by increasing blad- 
der capacity and restoring normal bladder function 
(30). One starts with an attainable goal, based on 
the patient’s voiding diary. Slowly, over the course 
of 6 to 12 weeks, the patient is encouraged to delay 
micturition 15 minutes longer than she would nor- 
mally wait to empty. After 1 to 2 weeks of stabil- 
ity with no leakage episodes, then the time goal is 
increased another 15 to 30 minutes, until a goal of 
voiding every 2 to 3 hours is reached. Cure rates 
range from 44% to 90% in urge incontinence, al- 
though one randomized controlled trial (RCT) of 
bladder training in older women (with a 57% re- 
duction in incontinence episodes) revealed that 
similar results could be seen in stress incontinence 
(31). The mechanisms of improvement in bladder 
training are still unexplained. 

Most people are unaware of exactly the type 
and quantity of the fluid they drink, or how often 
they actually void. Fluid management is done by 
initially recording this information in a voiding 
diary so estimates of the amount of each void and 
the frequency of incontinent episodes can be 
made. Using this information, the physician may 
make recommendations for the patient to drink 
more water, for instance, or to restrict fluids before 
bedtime. Although a desired fluid intake has not 
been substantiated by clinical studies, many ex- 
perts recommend six to eight 8-ounce glasses of 
water per day, or 15 cc per pound of body weight 
(32). These recommendations can lead to adequate 
quantities of dilute, nonirritating urine and provide 
the body with plenty of fluid to perform functional 
tasks, such as optimizing stool consistency. A ran- 
domized trial of fluid management found that 33% 
of incontinent patients benefited by increasing flu- 
ids by 500 cc (not to exceed 2,400 cc/day) (33). 

Timed voiding is a way to prevent the disten- 
tion triggering of a detrusor contraction that may 
be uncontrolled by emptying earlier than the pa- 
tient would normally do so. If waiting 4 hours be- 
tween voids reliably results in a severe urge to 
void and an urge incontinent episode, then the pa- 
tient is encouraged to void every 3 hours. If the in- 
terval necessary for timed voiding is too close to- 
gether, then timed voiding can be combined with 
bladder training over time to increase bladder ca- 
pacity. If the stress component of MUI is worse 
when the bladder is full, then emptying earlier 
would decrease potential incontinence. No quality- 
controlled studies have been done with timed void- 
ing for MUI (32). 

Reducing caffeine ingestion is another com- 
monly recommended item, since caffeine acts as a 
natural diuretic and bladder irritant in susceptible 
individuals. Although there is some evidence to 


support this recommendation (33), restriction of 
other dietary substances thought to irritate the 
bladder, such as artificial sweeteners, spicy food, 
and citrus foods, is not yet supported by the data. 

Weight reduction after bariatric surgery has 
been associated with improvement in both stress 
and urge incontinence (34). However, no studies 
have suggested that nonsurgical weight loss in 
mild to moderately overweight individuals had 
any benefit (33). 

Constipation has been cited as a factor that 
makes urge incontinence worse, especially when 
coexisting with a large rectocele. However, no 
data exist to support this recommendation (33). 
Smoking has been cited as a risk factor for both 
stress and urge incontinence, as well as other 
lower urinary tract symptoms, but evidence of a 
link is also inconclusive (33). Recreational, daily, 
and occupational activity has been linked to pelvic 
organ prolapse (35) but not definitively to inconti- 
nence. 


Pelvic Floor Muscle Exercises (Kegel 
Exercises) 


Pelvic floor muscle training (PFMT) is considered 
a first-line therapy for MUI. The three-layer mus- 
cular plate of the levator ani spanning the pelvic 
outlet is known to contract together to cause an in- 
ward lift and squeeze around the urethra, vagina, 
and rectum (36). Strength training and timing are 
two ways that the pelvic floor muscle can be 
trained to effect an improvement in continence. 
Costs for behavioral therapy for MUI are approxi- 
mately $2,500 per patient, which is comparable to 
the approximately $2,100 per year for medical in- 
terventions, and much less than the average direct 
costs for surgical intervention of $20,000 (37). 
Women who are not wearing protective pads prior 
to starting therapy, women with fewer incontinent 
episodes, and women who had previous surgery 
for incontinence seem to have more success with 
PFMT for their urge symptoms (37). For primarily 
stress symptoms, women with fewer leakage 
episodes on bladder diary and who have never 
been treated for stress incontinence seem to have 
more success with PFMT (37). The optimal num- 
ber of pelvic floor muscle exercises has not been 
determined (38), but 24 to 160 contractions per 
day, in divided sets, are usually recommended. 
Although studies on women with stress inconti- 
nence or urge incontinence alone are fairly numer- 
ous, most studies of PFMT exercises on women 
with MUI are post hoc analyses of the MUI patients. 
For instance, Dattilo demonstrated a greater than 
50% improvement in 18 MUI subjects (81.6%) 
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doing 50 to 60 exercises per day for 5 to 6 weeks, 
and 45% had maintained that benefit at a mean of 
16.6 months after treatment (37). Nygaard et al per- 
formed an intent-to-treat analysis of women with 
urinary incontinence treated by a 3-month course of 
PFMT as first-line therapy (39). Subjects were in- 
structed to perform 36 to 75 exercises per day in di- 
vided sessions. Forty-four percent of all enrollees 
had at least 50% improvement in the number of in- 
continent episodes per day, and this increased to 
55% for those who completed the course of therapy. 
All subjects with MUI (n = 17) decreased their in- 
continence frequency from 3.9 incontinent episodes 
to 3.2 episodes per day. Of those MUI subjects who 
completed their course of therapy (n = 10), the in- 
continence frequency decreased from 3.0 to 1.7 
episodes per day. Six months later, one third of all 
enrollees reported that they continued to have good 
or excellent results and desired no further treatment. 

The timing of pelvic floor muscle contraction 
can also influence leakage parameters. Miller et al 
have described what they call “the Knack,” which 
involves timing a pelvic floor contraction just be- 
fore an impending cough or sneeze (40). Subjects 
able to demonstrate “the Knack” showed 98.1% 
less urine leakage during a medium cough test 
compared with subjects who were not taught “the 
Knack.” Timing a pelvic floor contraction can help 
with the urge component of MUI as well by sus- 
taining a contraction of the pelvic floor muscles or 
quickly “flicking” the pelvic floor muscles contin- 
ually when a seemingly irrepressible urge is felt. 
In this way, the subject can competitively inhibit 
the detrusor contraction and then calmly make her 
way to the restroom. 

In some studies, when compared to oxybutynin 
and placebo, PFMT has performed better than 
medical therapy. PFMT was significantly more ef- 
fective in the treatment of urge (n = 90) or MUI (n 
= 107), and both PFMT and oxybutynin were bet- 
ter than placebo (41). The subjects in this group re- 
ceived an 8-week course of 45 exercises in divided 
sets. Attrition was 6.2% in the behavioral group, 
17.9% in the drug group, and 18.5% in the placebo 
group. Behavioral therapy resulted in a mean 
80.7% improvement in incontinent episodes, the 
best patient-perceived improvement (74.1% 
“much better” compared to 50.9% in drug group 
and 26.9% for placebo), and the lowest percent of 
subjects wanting to change therapies (14.0% vs. 
75.5% in each of the other groups). Although this 
was a large group of subjects with MUI, the au- 
thors did not break out the MUI-specific outcomes 
compared to urge incontinence subjects. 

Biofeedback is a form of operant learning or re- 
education with auditory, visual, or tactile feed- 


back. Biofeedback is most commonly added to 
PFMT in order to teach a patient to selectively 
contract the pelvic floor muscles. Bump et al 
found that although 49% of women given brief in- 
structions on PFMT could mount an “ideal” con- 
traction, 25% would trigger a Valsalva maneuver, 
which was counterproductive (42). Cure or im- 
provement rates ranged from 68% to 92%. In stud- 
ies that measured incontinent episode frequency, 
typical reductions ranged between 61% and 85% 
(30). Biofeedback can be a simple verbal instruc- 
tion or encouragement, a simple vaginal balloon 
device, or a complicated computer-based urethral 
catheter or anal manometer. Electromyographic 
monitoring of the buttocks or rectus muscles can 
also be provided to determine whether the pelvic 
floor is being isolated during PFMT. Biofeedback 
seems to be more effective in cases of moderate to 
severe incontinence. When biofeedback is added 
to behavioral treatment, it has been shown to be 
more effective than either oxybutynin or placebo 
in another treatment study of MUI (5). 

One type of biofeedback device is done with a 
set of six vaginal cones of graded size and weight. 
By inserting the largest and lightest cone, the pa- 
tient is asked to try to maintain the cone above the 
pelvic floor twice a day for 15-minute sessions. 
Once the first cone can be maintained, then the pa- 
tient moves up to the next smallest (and heaviest) 
cone, until the smallest and heaviest cone can be 
maintained. A Cochrane database systematic re- 
view determined that vaginal cones worked better 
than no intervention but, when used in conjunction 
with PFMT or electrical stimulation, did not work 
any better than those interventions alone (43). 
Improvement in continence with vaginal cones is 
reported to be 60% to 90%; however, the discon- 
tinuation rate is as high as 20% to 40% (32). 

Electrical stimulation is another conservative 
measure, usually reserved for those patients having 
difficulty locating or isolating the pelvic floor mus- 
cles. Barroso et al performed a double-blind RCT of 
transvaginal electrical stimulation using a battery- 
powered, portable electrical stimulator at 20 to 50 
Hz with 5 seconds of stimulation and 5-second 
rests. The subjects used the stimulation twice a day 
for 20-minute sessions over a 12-week period. Most 
patients had MUI or urge incontinence (71%), and 
they found a significant reduction in total voids, ur- 
gent voids, nocturia episodes, and number of incon- 
tinent episodes (44). There were also significant in- 
creases in cystometric bladder capacity. Siegel et al 
found similar benefits by stimulating every other 
day compared to a daily treatment group (45). 
Electrical stimulation is limited by discomfort and 
normal mechanical wear-and-tear. 
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Functional magnetic stimulation (FMS) has 
been investigated as a treatment modality for urge- 
predominant MUI (46). But et al randomly as- 
signed 39 women to a portable FMS device that 
generated a percutaneous electromagnetic field at 
18.5 Hz per minute or a placebo device. The pul- 
sating field could not be felt or heard, effectively 
blinding subjects to group assignment. The de- 
vices were worn continuously for 2 months. The 
FMS group had significant decreases in daytime 
frequency and nocturia and significant increases in 
first sensation to void and maximum cystometric 
capacity. A subjective “success rate” was reported 
by subjects as being 42%, and 74% wanted to con- 
tinue therapy. FMS can also be delivered while the 
patient sits in an office-based chair (Neotonus Inc., 
Marietta, GA). 


Barrier Devices 


Barrier devices, such as pessaries, have com- 
monly been used for stress incontinence, but their 
use in women with urge has been somewhat lim- 
ited since pressure at the bladder or trigone some- 
times stimulates a detrusor contraction. However, 
unlike PFMT or electrical stimulation, results can 
be quick and dramatic. Donnelly et al reported on 
31 women with urodynamic criteria for MUI who 
were fitted with a variety of “incontinence” pes- 
saries or ones with “support” (47). Fifty-five per- 
cent of subjects (n = 16) wore the pessary be- 
yond the 6-month study period, which the 
investigators equated with control of urinary 
leakage (n = 16). 

Another form of barrier device is the urethral 
insert. Robinson et al compared two different bal- 
loon-tip urethral inserts in women with MUI or 
stress incontinence (48). Although the sample size 
was not large enough to show a difference be- 
tween the two devices, each group had a 59% to 
68% reduction in urine loss and a 62.5% to 75% 
reduction in pad-weight measurements. These de- 
vices demand some manual dexterity, and the 
most common side effects are awareness of the 
device (62.5%), urgency (29.2%), urethral dis- 
comfort (20.8%), and hematuria (15.8%). When 
examined alone, 79% of patients were completely 
dry at 12 months with the Reliance™ device in 
situ and 16% were significantly better using pa- 
tient diaries and pad-weight tests (49). This study 
showed much better rates of awareness (7%) and 
urethral discomfort (9%) at 12 months, but the 
longer study period resulted in higher numbers of 
hematuria (24%) and symptomatic bacteriuria 
(30%). There are no data available on urethral 
patches and MUI. 


Medications 


Numerous medications have been used to treat the 
urge component of MUI, with several new anti-in- 
continence medications now on the market (50). 
Medications have not been specifically designed 
to treat MUI, although several studies have re- 
cently been published investigating the use of 
these anti-incontinence medications in MUI. 
Unfortunately, the pharmacologic activities of 
these agents are not entirely selective for the uri- 
nary tract, and multiple systemic side effects are 
common. 

A Cochrane database systematic review of the 
use of alpha-adrenergic medications such as 
phenylpropanolamine (which has been removed 
from the American market) and pseudoephedrine 
for incontinence suggested weak evidence for im- 
proving stress incontinence symptoms and almost 
no mention of MUI (51). Imipramine (Tofranil) 
and desipramine are tricyclic antidepressants that 
have been shown to have some anticholinergic 
properties on bladder muscle and alpha-adrenergic 
properties on the urethra (50). Long used in chil- 
dren to treat enuresis, imipramine has been shown 
to decrease urge incontinent episodes in women 
with mixed incontinence and has been shown to 
improve the HRQL in treated women (52). 
Combined therapy with estrogen and/or oxybu- 
tynin demonstrates a 32% cure rate and an im- 
provement rate (more than 50%) of 28% (53). Lin 
et al reported similar findings with imipramine 
monotherapy (54). 

Estrogen has been recommended for years as a 
treatment for stress, urge, and MUI. However, 
some recent epidemiologic studies have cast doubt 
on its usefulness as a treatment modality for uri- 
nary incontinence (7,55). One such study showed 
an increase in the incidence of both urge inconti- 
nence and stress incontinence in women taking es- 
trogen and progesterone supplementation com- 
pared to those taking placebo (7). However, other 
studies still show a protective effect against MUI 
and urinary incontinence in general (12). A 
Cochrane database systematic review and meta- 
analysis on estrogen for urinary incontinence 
looked at 28 trials investigating the relationship of 
estrogen and incontinence. Taken together, 50% of 
women treated with estrogen were cured or im- 
proved of their incontinence, compared with 25% 
with placebo. This translated to one or two fewer 
voids per day, although the effect appeared to be 
better in women with urge-predominant inconti- 
nence (56). There were no statistically significant 
differences in frequency, nocturia, or urgency. 
When subjective cure and improvement were con- 
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sidered together, statistically higher cure and im- 
provement rates were shown for both urge (57% 
vs. 28% on placebo) and stress (43% vs. 27%) in- 
continence. The conclusion of the authors of this 
meta-analysis was that there were not enough data 
to make recommendations about estrogen in com- 
bination with progesterone. 

Duloxetine hydrochloride (Yentreve, Cym- 
balta) is a selective serotonin and norepinephrine 
reuptake inhibitor that inhibits parasympathetic 
activity and enhances sympathetic and somatic 
activity in the lower urinary tract. Although 
not approved for the treatment of MUI in the 
United States, this medication is available for 
treatment of depression. Duloxetine promotes 
urine storage and decreases bladder contractility 
by its noradrenergic effect enhancing sympathetic 
stimulation (57). A double-blind, placebo-con- 
trolled RCT of duloxetine was performed on 553 
women with stress or MUI (n = 171) (8). Women 
with MUI were more likely to have a significantly 
shorter voiding interval, more likely to have void- 
ing frequency (at least 9 voids/day) and urgent uri- 
nation, and more likely to show detrusor overac- 
tivity on urodynamics, when compared to those 
subjects with stress incontinence. At the end of the 
12-week treatment period, 34% of subjects with 
MUI had persistent mixed symptoms, but subjects 
taking 40 mg (80 mg) of duloxetine had an aver- 
age of 62% (63%) fewer incontinent episodes 
compared to pretreatment (8). A Cochrane data- 
base systematic review showed that there was 
good evidence that duloxetine improved the qual- 
ity of life in women with stress and mixed inconti- 
nence and perception of improvement. Although 
individual studies demonstrated a 50% reduction 
in incontinent episodes, a meta-analysis of stress- 
pad test and 24-hour pad-weight change failed to 
show an objective benefit to duloxetine therapy 
(58). 

Oxybutynin hydrochloride (Ditropan) is a non- 
selective M2 and M3 receptor anticholinergic and 
antispasmodic agent. It is available in injectable, 
oral immediate-release, oral extended-release, an 
impregnated vaginal ring, and transdermal deliv- 
ery. It is known that oxybutynin antagonizes 
acetylcholine-induced stimulation of postgan- 
glionic parasympathetic receptors, although this is 
comparatively weak. However, oxybutynin is also 
a musculotropic agent with a weak direct relaxant 
effect on the bladder smooth muscle (59). 

The use of immediate-release oxybutynin is 
useful in the treatment of MUI; however, its side 
effect profile is considered by many to limit its 
use. Extended-release oxybutynin has the benefit 
of avoiding the peak and trough drug levels that 


occur with immediate-release administration (50). 
In a placebo-controlled RCT of extended-release 
and immediate-release oxybutynin, mean reduc- 
tions in the weekly number of incontinence 
episodes of 92% and 72% were achieved, respec- 
tively, compared with 45% for placebo (60). 
Significantly more subjects on extended-release 
oxybutynin achieved continence (51%) compared 
to the immediate-release form (28%) and placebo 
(13%). The extended-release formula achieves sig- 
nificantly less dry mouth and other side effects. 
There are no data available regarding the use of the 
oxybutynin ring for MUI. 

Transdermal oxybutynin as been reported to limit 
the first-pass effect and effectively decrease anti- 
cholinergic side effects. A double-blind, double- 
dummy RCT study comparing transdermal oxybu- 
tynin (3.9 mg) to extended-release tolterodine (4 
mg) and placebo found that oxybutynin significantly 
reduced the number of incontinence episodes per 
day, increased the average voided volume, and led to 
significant increases in HRQL (61). The most com- 
mon side effect was application site pruritus (14% 
vs. 4% for placebo) and dry mouth (4.1% vs. 1.7% 
for placebo). There were no differences in the out- 
come parameters comparing transdermal oxybu- 
tynin and extended-release tolterodine. 

Tolterodine tartrate (Detrol) is a competitive 
M2 receptor muscarinic receptor antagonist (M2 
receptors predominate in smooth muscle), with a 
greater affinity for the bladder than the salivary 
glands (50). Extended-release tolterodine has been 
shown to statistically decrease urge-related urine 
loss in a placebo-controlled RCT of women with 
MUI (62). The Mixed Incontinence Effectiveness 
Research Investigating Tolterodine (MERIT) 
study found a 90% improvement in HRQL com- 
pared to placebo, and reported more treatment 
benefit and bladder improvement over the 8-week 
treatment period. There were no differences in 
women whose first symptom of MUI was urge, 
compared with stress (63). 

Solifenacin succinate (Vesicare) is a non (re- 
ceptor)-selective antimuscarinic agent that has 
some target-organ selectivity for the bladder. Its 
half-life is 52 hours. Metabolism is in the liver, 
and the majority is excreted in the urine and the 
gastrointestinal tract. Solifenacin was examined 
with four 12-week, placebo-controlled RCTs with 
urge-predominant MUI or urge incontinence (64). 
The mean reduction in urge incontinent episodes 
was 2.7 per 24 hours using the typical dose of 10 
mg qd, compared to placebo. There was also a sig- 
nificant increase in average bladder volume voided 
per micturition of 42.5 cc. Specific investigations 
of MUI have not been performed. 
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Trospium chloride (Sanctura) is an antimus- 
carinic, antispasmodic agent that can be used for 
MUI. Darifenacin hydrobromide (Enablex) is a se- 
lective M3 receptor antagonist with a higher affin- 
ity for the bladder, but less dry mouth has not been 
definitively proven. There are no data available on 
the use of trospium or darifenacin for MUI. 


Surgical Therapy for Mixed Incontinence 


Surgical correction of urethral hypermobility is 
thought to increase pressure transmission to the 
urethra (as related to the bladder) during periods of 
elevated abdominal pressure (29). Many authors 
have noted that correcting the stress component of 
MUI can have a positive effect on the urge compo- 
nent. For instance, Schrepferman et al examined 
69 women with MUI and noted complete resolu- 
tion of motor urgency (urge incontinence) in 
58.5% and improvement in an additional 17.1% 
(65). For subjects with sensory urgency (urge with 
no urine loss), 39.3% were cured and 32.1% were 
improved. If the subjects with urge incontinence 
were subdivided by low bladder pressures (detru- 
sor rises of 25 cm H20 pressure or less) , the low- 
pressure group had a cure rate of 91.3% and an im- 
provement of an additional 8.7%. Of those with 
high-pressure motor urgency (detrusor rises of 
more than 25 cm H20), only 27.8% were cured 
and 27.8% improved. 

The difficulty with looking at any surgical stud- 
ies investigating MUI is that very few look at pure 
mixed incontinence. More commonly, these stud- 
ies tend to look at the results of surgery done for 
stress urinary incontinence and mixed incontinence 

Surgical correction of significant pelvic organ 
prolapse itself has also been proposed as a way to 
cure the urge component of mixed incontinence 
(66). Nguyen and Bhatia have suggested that low- 
amplitude (less than 25 cm H20) detrusor contrac- 
tions on urodynamic study or bladder trabecula- 
tions on cystoscopy were independent predictors of 
urge resolution after pelvic organ prolapse surgery. 

A long-term follow-up of Pereyra bladder neck 
suspension showed that 67% of patients undergo- 
ing needle suspension for stress incontinence had 
preoperative MUI symptoms (only 13% had uro- 
dynamic mixed urinary incontinence) (67). 
Although 29.6% were lost to follow-up, nearly as 
many subjects (65%) had postoperative urgency 
an average of 10 years later. Only 20% claimed no 
incontinence of any type, although 71% reported 
improvement compared to their preoperative state. 
Only 24% reported they were completely satisfied 
and 62% now wore protection from incontinence. 
A Cochrane database systematic review on the ef- 


fects of needle suspension on stress or mixed in- 
continence suggested that there were no significant 
differences between needle suspensions and ante- 
rior colporrhaphy (36% failed after needle suspen- 
sion, 39% failed after anterior colporrhaphy). 
However, needle suspensions were more likely to 
fail than Burch colposuspension (68). 

The anterior colporrhaphy was once the stan- 
dard vaginal repair for stress urinary incontinence, 
but it has been shown to have poor long-term suc- 
cess rates (69). One RCT between anterior repair 
and Burch colposuspension in 103 women with 
MUI was done (70). At 3 months, 31% of anterior 
colporrhaphy subjects and 33% of Burch subjects 
were still incontinent. However, at 12 months, 3 
years, and 5 years, the proportion of subjects who 
remained incontinent continued to drop, so that 
only 16% of anterior colporrhaphy subjects and 
8% of Burch subjects remained incontinent at 5 
years. However, a Cochrane database systematic 
review of anterior colporrhaphy showed the oppo- 
site: that the anterior colporrhaphy was less effec- 
tive than the Burch procedure (41% failed vs. 
17%) at 5 years, irrespective of the coexistence of 
prolapse (71). 

Burch retropubic urethropexy has been a main- 
stay of surgical treatment for stress incontinence. 
It has comparable long-term results to suburethral 
sling procedures. In one study, the Burch proce- 
dure was shown to have a 59% cure rate, with an 
additional 22% improved, in women with MUI 
(53). All “failures” (n = 5) after Burch ure- 
thropexy were due to urge persistence after sur- 
gery. Karram and Bhatia found no specific preop- 
erative urodynamic parameters that predicted 
success or failure of Burch for MUI. The Burch 
procedure may also relieve the urge component in 
a number of cases. Langer et al reported the results 
of a study of 30 women with MUI symptoms who 
underwent Burch colposuspension (72). Prior to 
the procedure, 73.3% had urodynamic evidence of 
detrusor instability, and this proportion dropped to 
33.3% after surgery. A Cochrane database system- 
atic review comparing Burch and slings showed 
comparable rates, but long-term results of four 
RCTs were not extensive enough to make recom- 
mendations (73). 

Traditional pubovaginal slings placed at the 
urethrovesical junction have been used effectively 
in women with MUI. Chou et al evaluated 52 
women with MUI who underwent a pubovaginal 
sling a median of 3 years previously (74). Cure 
rate was 93% in the MUI group, slightly less than 
the 97% cure rate for stress incontinence (p = NS). 
An increased number of total voids did not affect 
the sling results. However, those who failed or 
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were only improved had more episodes of sensory 
urgency and more episodes of urge incontinence 
than those whose procedures were successful. A 
Cochrane database systematic review comparing 
traditional sling results showed comparable rates 
between different types of traditional slings, as 
well as comparable results to other types of conti- 
nence surgery. Confidence intervals in these stud- 
ies were wide, so clinically important differences 
could not be ruled out (75). 

The tension-free vaginal tape (TVT; Gynecare, 
Somerville, NJ) suburethral sling has shown excel- 
lent short-term and long-term efficacy for MUI. 
After 6 months, one group described a cure rate of 
89% in 128 women with MUI (76). Concentrating 
on the urge component of MUI, Segal et al found a 
63.1% resolution of urge in 65 women with preop- 
erative MUI symptoms (26). However, they also re- 
ported de novo detrusor overactivity in as many as 
13.4% of subjects who had an isolated TVT. A re- 
view of 80 women who had TVT procedures 3 to 5 
years previously showed an 85% cure rate (negative 
cough stress test, a 90% quality-of-life improve- 
ment, and 10 g pad weight or less on a 24-hour pad 
test) and an additional 4% improved (77). Twenty- 
five percent retained sensory urgency (75% resolu- 
tion) without incontinence, and there was no wors- 
ening of the urge component. In all three studies, 
cure or improvement was accompanied by HRQL 
improvements and decreases in leakage episodes 
and patient-evaluated subjective assessments. 

The TVT procedure can also be done with an- 
cillary surgery, such as for pelvic organ prolapse 
(78). Women with MUI had a 91% cure rate at a 
mean follow-up of 11 months; however, only 
21.6% had a vaginal vault suspension as one of the 
ancillary procedures. Meltomaa et al compared the 
results of 75 women with stress or MUI (41%) 
who underwent a TVT with ancillary surgery 
(group 1) with 75 women who had a TVT alone 
(group 2), and found the 3-year success rates to be 
87% for group 1 and 92% for group 2 (p = NS) 
(79). Postoperatively, there was a 50% resolution 
of urge symptoms in both groups and a de novo 
urge incontinence rate of 6%. 

A recent Cochrane database systematic review 
of the use of bulking agents for the treatment of in- 
continence did not suggest a benefit in the use of 
these agents for the treatment of MUI (80). 


SUMMARY 


MUL is a multifactorial and complex clinical chal- 
lenge for the physician who deals with inconti- 
nence. Symptomatic control is paramount and 
often requires treatment of both components (urge 


and stress) of leakage. Many conservative meas- 
ures can be used. If surgery is chosen, most profes- 
sionals recommend control of the urge component 
prior to surgical repair if the patient has urge-pre- 
dominant or urge-equal mixed incontinence. If the 
patient has stress-predominant mixed incontinence 
or a mild urge component, then surgical correction 
can improve or cure the urge component in a ma- 
jority of cases. Worsening of the urge component 
immediately after surgical repair can be the first 
clinical clue of partial bladder outlet obstruction 
and requires further work-up. 
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CHAPTER 17 


Fistula and Urethral 


Diverticulum 


Ralph R. Chesson, Jr., and Okechukwu A. Ibeanu 


INTRODUCTION 


Vesicovaginal fistulas are a most distressing con- 
dition for women. Their constant drainage of urine 
creates emotional and physical distress affecting 
their everyday life. In developing countries they 
are social outcasts because of the constant smell of 
urine. They withdraw from society. In the United 
States postoperative fistulas are becoming a more 
common cause of malpractice cases because of the 
long social isolation these patients endure. 

Luiz de Mercado in Valladolid, Spain, first 
used the term fistula instead of rupture (1). 
Although John Peter Mettauer, a rural Virginia 
surgeon, reported the first successful cure of a fis- 
tula in the United States (2), James Marion Sims, a 
rural Alabama surgeon, is recognized as the father 
of American gynecology and is most associated 
with the repair of vesicovaginal fistula (3). 

Neglected obstetric labor and gynecologic sur- 
gical complications are the main etiologic factors 
for the formation of vesicovaginal fistulas. 
Worldwide, most vesicovaginal fistulas are from 
neglected obstetrics, especially in sub-Saharan 
Africa, where the true incidence is unknown. 
Some report an incidence of 1 or 2 per 1,000 deliv- 
eries (4), but recent presentations and discussions 
at an international fistula conference at Johns 
Hopkins, Baltimore, Maryland, in August 2005 
suggest that all estimates are inaccurate (5). 

The problem of obstetric fistula has been erad- 
icated in the United States, Scandinavia, and 
Western Europe, with the exception of vesicouter- 
ine/vesicocervical fistulas. Today most fistulas 
seen in the United States are from gynecologic sur- 


gery, in particular abdominal hysterectomy (6). 
Fistulas from gynecologic malignancy and/or radi- 
ation therapy are quite rare. The high prevalence 
of obstetric fistulas still remains a problem in 
Africa and less developed regions of Asia and 
Oceania (7). Until there are improvements in ob- 
stetric care, especially the elimination of pro- 
longed obstructed labor, the problem of obstetric 
fistula will persist in these areas. 

We will discuss the gynecologic and obstetric 
fistulas separately as their cause and cure are differ- 
ent. Obstetric injuries are a “field” injury with is- 
chemic changes to the bladder and vagina from the 
prolonged pressure of an impacted fetal head 
against the tissues (7). Most gynecologic injuries, 
with the exception of radiation injuries, are a local 
injury with minimal changes in the adjacent tissues. 


GYNECOLOGIC FISTULA 
Etiology 


In gynecologic practice in the United States, vesi- 
covaginal fistulas most commonly follow hys- 
terectomies. Specifically, 88% of the vesicovagi- 
nal fistula cases are complications of gynecologic 
and obstetric surgery (1) and 82% are from hys- 
terectomy (6). Urologic procedures account for 
6% of cases, while radiation treatment, trauma, 
and malignant disease account for approximately 
4% of cases (8). Vesicovaginal fistulas result from 
“faulty” dissection of the bladder from the cervix 
and lower uterine segment. Distortion of tissues is 
caused by uterine leiomyomata, previous cesare- 
ans, and other pelvic conditions such as en- 
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dometriosis and pelvic inflammatory disease that 
lead to loss of surgical planes. Tissue trauma, 
electrocautery, infection, smoking, radiation, and 
diabetes contribute to local tissue breakdown and 
poor wound healing. Wound healing has four 
phases: coagulation, inflammation, fibroplasia, 
and remodeling. During the fibroplasia phase the 
rate of formation of fibroplastic collagen peaks at 
day 7 and formation continues for 2 to 3 weeks. It 
is this time period during which tissue breakdown 
is most likely to occur. Inadvertent suture in the 
bladder may contribute to poor healing, but 
Meeks (9) suggests that a suture in the bladder is 
not associated with fistula formation. Seventy 
percent to 80% of bladder injuries during gyneco- 
logic surgery go unrecognized (10). Radiation fis- 
tulas occur with endarteritis and tissue ischemia 
with necrosis and fibrosis. These radiation-in- 
duced lesions may present months to years after 
treatment (11). Minimizing the risk of injury at 
the time of surgery is the goal of the surgeon 
(Table 17.1). 


Presentation 


Patients may complain of urine loss immediately 
following the procedure once the urethral catheter 
is removed if there is a gross bladder defect. This 
would entail a combined vaginal opening as well 
as a laceration or other direct injury to the bladder, 
allowing the urine to escape from the vagina and 
resulting in symptomatic urinary leakage. More 
commonly the leakage starts in 2 to 4 weeks after 
surgery, once the sutures placed through the 
vagina and the bladder have started to dissolve. 
Other symptoms include hematuria at the time of 
surgery and in the first few days after surgery. 
Fever and chills may precede loss of urine, fol- 
lowed by defervescence. Abdominal flank pain 
may also be present, but this association is more 
common for ureterovaginal fistula. This latter case 
is accompanied by a transient serum creatinine el- 
evation lasting 1 or 2 days. In most cases of post- 
hysterectomy vesicovaginal fistula, however, pa- 
tients remain relatively symptom-free and 
complain of only occasional abnormal vaginal dis- 
charge until there is sudden urinary leakage soak- 
ing through pads and clothing. It has been esti- 
mated that 50% of postsurgical fistulas present 
after 10 days (8). Signs of peritonitis and ileus fre- 
quently accompany intraperitoneal leakage of 
urine, which occurs when there has been direct 
bladder injury and the site remains open to the 
peritoneal cavity, while the vagina is tightly 
closed. The serum creatinine will be elevated as 
long as there is peritoneal urine leakage. 


Surgical Techniques for Minimizing 
Lower Urinary Tract Injuries During 
Gynecologic Surgery 


1. Proper positioning of the patient to allow ab- 
dominal and vaginal access 

2. Adequate exposure and lighting of the surgical 
field 

3. Surgeon familiarity with the anatomy of the 
space being entered 

4. Performance of blunt and sharp dissection where 
appropriate. Blunt dissection is appropriate along 
certain established spaces in the pelvis (i.e., pub- 
ocervical space), but sharp dissection is needed to 
enter the space. When unsure, always use sharp 
dissection. 

5. Be aware of the course of the ureter and protect 
it from injury. 

6. Control bleeding with pressure, suction, identifi- 
cation of source, and correction. 

7. Avoid large pedicles. 

8. Continuous bladder drainage for abdominal 
cases 

9. Intraoperative cystoscopy for all hysterectomy 
and pelvic reconstructive surgery to ensure the 
integrity of the lower urinary tract system (10) 

10. Minimize use of electrocautery in the area of the 

bladder in proximity to the vaginal cuff. 


Diagnosis 


The initial management of leakage of urine from 
the vagina should be prompted by a high index of 
suspicion for a vesicovaginal fistula. Unless very 
small, the fistula may be visualized with a vaginal 
speculum. Diagnosis is aided by instilling methyl- 
ene blue dye into the bladder. If the blue is not 
seen vaginally, a tampon is placed in the vagina 
and the patient is asked to walk for a few minutes. 
Blue coloration of the tampon at the vaginal vault 
location indicates loss from a fistula. Blue color on 
the end closest to the vaginal entry indicates ure- 
thral loss. If no blue is seen, then an ureterovaginal 
fistula must be considered. Either indigo carmine 
intravenously or phenazopyridine (Pyridium) 
orally may be given to stain the urine as it exits the 
kidney. Again, placing a tampon in the vagina will 
help to determine if the leakage is from an 
ureterovaginal fistula. If still unclear, intravenous 
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pyelography should be performed, but especially if 
there is a suspicion of a compound fistula includ- 
ing the bladder and ureter. Cystoscopy is indicated 
to view the bladder site of a vesicovaginal fistula 
and proximity to the ureters. If there has been 
ureteral compromise, cystoscopy with intravenous 
indigo carmine and retrograde studies may also be 
performed. Contrast cystography can also be used 
as a diagnostic test; however, it is not as sensitive 
and has a higher false-negative rate than other 
tests. 

Urinalysis with culture and sensitivity should 
be performed. At the time of cystoscopy suture 
material should be removed from the area of the 
fistula to facilitate resolution of inflammation 
prior to repair. 


Treatment 
Nonsurgical 


Five percent to 10% of small vesicovaginal fistu- 
las may heal spontaneously with prolonged blad- 
der drainage using a suprapubic or urethral 
catheter. Bladder drainage and the use of a Foley 
catheter connected to a birth control diaphragm 
may lessen perineal irritation by diverting the 
urine flow. Four weeks of drainage should allow 
time for healing if the defect is going to close. 
Otherwise, surgical intervention is required. 


Surgical 


Traditionally, an interval of at least 3 to 6 months 
was advised before the surgical repair of a vesico- 
vaginal fistula. Once the inflammation has re- 
solved, it is considered appropriate to proceed with 
repair, and this has not led to failures of the Latzko 
colpocleisis procedure in uncomplicated unradi- 
ated patients (12). Fistula associated with radiation 
therapy should not be immediately repaired, as the 
radiation scarring will continue to affect tissues for 
a much longer time. 

Several surgical techniques have been de- 
scribed for closure of vesicovaginal fistula. 
Regardless of the technique used, any repair must 
be performed with strict adherence to basic surgi- 
cal principles in order to maximize the chances of 
a successful repair. Meticulous tissue dissection 
should be performed in order to adequately expose 
the fistula site, and all layers of closure should be 
tension-free, watertight, and nonopposing. If 
deemed necessary, a tissue interposition flap 
(Martius) should be employed in order to enhance 
blood supply and healing. 

The surgical repair may be approached trans- 
vaginally or transabdominally. Most urogyneco- 


logic surgeons favor the transvaginal route, with 
the transabdominal route reserved for fistulas in- 
volving the ureter or other organs, including 
bowel. The use of specialty vaginal retractors such 
as those made by Lone Star Medical Products 
(www.lsmp.com) and/or the use of a generous epi- 
siotomy will allow adequate access to most fistu- 
las, including most “high” fistulas. 

Techniques 

Latzko Partial Colpocleisis 

Latzko’s method of partial colpocleisis (13) has 
the advantage of minimal tissue dissection as well 
as avoiding incision of the bladder (Fig. 17.1). 
After patient positioning and exposure of the oper- 
ative site with proper retractors, the fistula is again 
visualized using methylene blue dye if necessary. 
Repeat cystoscopy is performed if necessary. After 
locating the fistula, stay sutures are placed be- 
tween 3 and 4 cm from the fistula at four quadrants 
(2,5, 8, and 11 o’clock) to delineate the area of ep- 
ithelium to remove. The principle of the Latzko re- 
pair is a partial colpocleisis of the upper vagina to 
close the fistula tract without actually excising it. 
All vaginal epithelium must be removed to prevent 
epithelial inclusion cyst formation or failure of the 
fibromuscularis tissues to scar together. A gener- 
ous amount of epithelium removal will increase 
the success rate of this procedure. Generally, a 1.5- 
to 2-cm border around the fistula margin is suffi- 
cient. The incision is closed in two or three layers 
with interrupted 3-0 or 4-0 polyglactin sutures an- 
terior to posterior. 

If the procedure is a repeat procedure or vascu- 
larity is compromised, a Martius flap is placed 
(Figs. 17.2). The Martius flap utilizes the fat pad 
overlying the bulbocavernosus muscle. The fat 
pad is mobilized, usually leaving the posterior 
pedicle attached. It is brought into the vaginal in- 
cision though a subepithelial tunnel and is sutured 
to the fibromuscularis prior to closing the vaginal 
epithelium. 

Postoperative drainage should be from 10 to 14 
days either by indwelling Foley or suprapubic 
catheter. The method of drainage and length 
should be individualized to the surgeon’s comfort 
with his or her estimation of the quality of the clo- 
sure and the vascularity of the tissues. 

Excisional Transvaginal Repair of 

Vesicovaginal Fistula 

Sometimes the amount of scarring precludes a 
standard Latzko approach, and the fistula tract 
must be excised (Fig. 17.3). This procedure is also 
utilized in most obstetric fistulas to be discussed 
later. The fistula is exposed as in the Latzko repair 
and the fistula tract is excised. If significant scar- 
ring is encountered, Potts scissors (sharp-pointed 
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FIGURE 17.1 ® Latzko procedure. (A) Stay sutures or Lone Star hooks are placed at 10, 2, 4, and 8 
o'clock. (B) A rectangular excision of epithelial tissue at least 3 cm from the fistula tract is excised from 
the underlying fibromuscularis. (C) The epithelium has been excised from the underlying fibromuscularis 
with at least a 5 x 5-cm defect. (D) The first layer is closed with interrupted delayed absorbable 3-0 su- 
tures on an RB or SH needle. (E) After two layers of suture, watertight integrity has been checked and the 
epithelium is being closed. (F) The epithelium has been closed with interrupted sutures. 


scissors) are helpful in the dissection. The vaginal 
epithelium is mobilized from the underlying fibro- 
muscularis, and the fistula is excised. The margins 
of the defect in the bladder mucosa and muscularis 
are identified and closed without tension. The 
bladder is closed with 3-0 or 4-0 polyglactin su- 
tures in two layers. Pubocervical fibromuscularis 
is then used to interpose between the bladder and 
vaginal mucosa. The vaginal mucosa is closed in 
similar fashion with the same suture. A Martius 
flap should be considered in cases where the risk 
of breakdown is relatively high. Bladder drainage 
postoperatively is as described above. 


Transabdominal Repair 

While some urologists favor this approach 
(Figs. 17.4, 17.5, 17.6), more surgeons reserve the 
transabdominal route for cases of vesicovaginal 
fistula complicated by ureteral injury, radiated fis- 
tula, or cases with bowel involvement. This route 
may also be used for vesicouterine fistula when 
uterine preservation is desired. 

Transvesical Approach 

The incision is usually made at the dome of the 
bladder, exposing and identifying the fistula loca- 
tion. Indigo carmine may be given intravenously 
to help in identification of the ureteric orifices. 
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FIGURE 17.2 ® Martius graft. (A) The fat pad over the bulbocavernosus muscle is mobilized, maintain- 
ing its vascular pedicle from posterior and freed from its superior vascular pedicle. (B) A tunnel under the 
vulvovaginal epithelium is made into the vaginal defect over the fistula and the flap is pulled through 
with a clamp. (C) The vulvar incision is closed; a drain is placed if there is difficulty with hemostasis, and 
the flap is pulled into the vaginal epithelial defect over the closed fistula. (D) The flap is sutured to hold it 
in place over the defect. (E) The vaginal epithelial defect is closed. 


Ureteral catheters are placed if needed. The fistula 
is excised and the bladder muscle is dissected off 
the anterior vaginal wall, separating both struc- 
tures. The bladder and vaginal defects are closed 
in nonopposing fashion using 3-0 or 4-0 
polyglactin sutures. This approach may be ham- 
pered by limited surgical access to the fistula site. 

A posterior bladder wall incision offers greater 
field of view through an incision over the bladder 
dome extended down to the fistula site. The fistula 
is excised, followed by dissection of the bladder 


off the vagina, and the defects in the vaginal wall 
and bladder wall are closed separately. 

An omental flap may be placed between the 
bladder and vagina. The use of peritoneal flaps has 
been described with good results. Omentum is par- 
ticularly suitable because it has excellent lym- 
phatic drainage and blood supply. 

Other Techniques 

Various surgeons have reported differing success 
rates using solutions such as the injection of fibrin 
sealant into the fistula track (14,15). Fulguration of 
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FIGURE 17.3 @ Excision of fistula tract. (A) A probe is placed through the urethra into the fistula 
tract. (B) A retractor is placed through the tract to inspect for the location of the ureteral orifices. Stay su- 
tures have been placed; even better is the use of the Lone Star retractor. (C) The fistula tract is excised 
sharply with a knife or Potts scissors. (D) The fistula tract is almost excised. (E) The first-layer closure with 
fine interrupted delayed absorbable sutures. (F) The second layer is completed and is checked for water- 
tight integrity prior to closure. A Martius flap might also be utilized at this time, also prior to closing the 


epithelium with interrupted sutures. 


the track has also been described (16), but deep ful- 
guration will more likely devitalize tissue and com- 
plicate future closure. It may be reasonable to at- 
tempt these techniques in very small fistulas. 
Postoperative Care 

The duration of catheter drainage has not been stud- 
ied to know the optimal interval. Usually drainage 
is for 10 to 14 days. Vaginal cases are usually dis- 
charged the following day. Antibiotic prophylaxis is 
given during surgery and is optional thereafter. 
Patients are to refrain from intercourse or use of 
tampons for 6 weeks until the vaginal incision is 


completely healed. Fluids are pushed to keep the 
urine dilute. If the bladder has been entered (abdom- 
inal repair or excision of fistula tract) care must be 
taken to prevent blood clot formation, and some 
surgeons will use a large-bore catheter or even com- 
bine suprapubic and Foley drainage. Activity is 
minimized to prevent catheter irritation of the blad- 
der and repair site. Patients should not be working 
or doing household activities during catheter 
drainage. Some surgeons will perform a cystogram 
through the catheter prior to catheter removal to en- 
sure there is no remaining fistula tract, although this 
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FIGURE 17.4 ® Abdominal repair of vesicovaginal fistula. (A) Bladder 
opened, with outline of area to be resected before placement of initial suture 


line. (B) Extramucosal approximation by sutures, resulting in approximation of 
bladder mucosa. (From Lee RA. Atlas of gynecologic surgery. Philadelphia: WB 
Saunders, 1992. By permission of Mayo Foundation.) 
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A second-layer closure 
in muscularis of bladder 


Mobilized posterior 
wall of bladder off 
anterior surface of 
vagina 


FIGURE 17.5  @ Abdominal re- 
pair of vesicovaginal fistula (contin- 
ued). Previously closed vagina su- 
ture line separated from second 
layer of inverting suture within wall 
of bladder. (From Lee RA. Atlas of 


Second-layer gynecologic surgery. Philadelphia: 


3 


closure of : atk WB Saunders, 1992. By permission 
vagina i N of Mayo Foundation.) 
Bladder closure \ 


Omenium fixed in place, 
separating two-layer 
closure of bladder 


Two-layer 
closure of 
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FIGURE 17.6 @® Abdominal repair of vesicovaginal fistula (continued). Mobilized 
omentum sutured in place between closed bladder and vagina. (From Lee RA. Atlas of gy- 
necologic surgery. Philadelphia: WB Saunders, 1992. By permission of Mayo Foundation.) 
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is not required in most cases. It is important to en- 
sure the patient voids easily on catheter removal and 
does not develop an overdistended bladder at any 
point in the postoperative period. 

Complications 

Success rates as high as 98% have been reported 
following surgery for simple vesicovaginal fistula 
repair (6). Complications include recurrence of the 
fistula, infection, stress urinary incontinence, de 
novo urge incontinence, and dyspareunia. 
Radiation-induced fistulas and cancer-related fis- 
tulas pose a special problem. These can be difficult 
to repair and are associated with a higher recur- 
rence and complication rate. 


OBSTETRIC FISTULA 


Obstetric fistulas are an ancient problem of child- 
birth. Figure 17.7 is helpful in understanding the 
etiology of obstetric fistulas in the developing 
world in the context of the socioeconomic condi- 
tions of these countries. Women of many devel- 
oping countries, especially sub-Saharan Africa, 
have a very low socioeconomic status. They have 
few choices in life. Most have little education and 
are forced to stop school when they are given in 
marriage at a young age. Childbearing occurs be- 
fore pelvic growth is completed, and there are al- 
most no medical facilities available. Labor is fre- 
quently in the hut of the parents of the father for 
supposed good luck, and it is only after 1 or 2 
days of second-stage labor that an effort may be 
made to transport the laboring patient to the near- 
est facility, usually a day away on a wagon or by 
walking. Help from lay midwives include gishiri, 
the cutting of the vagina in hope of making more 
space, many times causing the fistula. The still- 
birth rate exceeds 75% in these obstructed labors 
and the maternal mortality approaches 1%. The 
fistula rate is estimated to be 1%. The injury to 
the pelvic floor depends on where the head im- 
pacts in its descent. Bladder base, trigone, ure- 
thra, and rectovaginal tissues are susceptible to 
breakdown from ischemia. Poor nutrition, 
chronic anemia, and infections, added to poor hy- 
giene due to a lack of clean water and supplies, 
accelerates the deterioration of the lesion. The 
vulva and perineum become constantly exposed 
to the stream of urine, with subsequent excoria- 
tion and maceration of the tissues. Additionally, 
many have a footdrop that has an unclear etiol- 
ogy. Finally, the worst injury is the social isola- 
tion of these patients. Most are divorced and even 
rejected by their family (7,17,18). They have no 
resources, with resultant malnutrition, illness, 
and premature death. 


Epidemiology 


The socioeconomic conditions of these countries 
are the main etiology of these fistulas (19). Most 
patients with fistula are less than 150 cm tall and 
weigh less than 44 kg. Most have been in labor for 
at least 2 days prior to being transported for care. 


Classification of Fistulas 


There is no universally accepted classification sys- 
tem for obstetric vesicovaginal fistula. Using size 
or location has limitations regarding the outcomes. 
Old classification systems such as the Hamlin’s, 
which refer to an “easy” fistula or a “difficult” fis- 
tula, are not helpful to surgeons who have not done 
thousands of fistulas (20). Elkins described a clas- 
sification according to location, but again this is 
not helpful in prediction of the outcome of repair, 
though it is helpful in the understanding of vesico- 
vaginal fistula (21) (Fig. 17.8). 

Waaldijk based his classification system on the 
involvement of the closure mechanism and was 
able to relate advancing stage to poorer results 
(Table 17.2) (22). Figure 17.9 shows a Waaldjik 
stage IIB fistula with circumferential defect. 

Roenneburg and Wheeless (Table 17.3) pre- 
sented a classification including size, relation to 
bladder trigone, and involvement of the closing 
mechanism that had some correlation to success 
(International Fistula Conference, July 2005, 
Johns Hopkins). They looked at the statistics of the 
International Organization for Women and 
Development, Inc., mission trips to Niamey, 
Niger, from 2003 to 2005 (Table 17.4). 

Arrowsmith presented a scoring system on 229 
patients in Jos, Nigeria, that predicted success of re- 
pair (International Fistula Conference, July 2005, 
Johns Hopkins). After analysis of all factors he 
found that the amount of scarring and the degree of 
involvement of the urethral closure mechanism were 
predictive of success of being dry after surgical re- 
pair (Table 17.5). A score of 3 or less had an 85% 
dry rate. A score of 4 or more had a 41% dry rate. 

Previous classification systems were not effec- 
tive in predicting “success.” Fistula closure is not 
a “success” if the patient has intrinsic sphincter de- 
ficiency or intractable urge incontinence from a 
small contracted bladder. There may be just a pin- 
point opening in the vaginal epithelium, but once 
in surgery there may be no viable tissue for repair 
until the dissection defines the true size of the fis- 
tula. There is a need for an internationally agreed 
upon classification system. This will allow sur- 
geons to compare their data and help to determine 
the best approach to the repair. 
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FIGURE 17.7 ® Obstetric fistula pathway: origins and consequences. (From Wall LL, Arrowsmith SD, 
Briggs ND, et al. The obstetric vesicovaginal fistula in the developing world. Obstet Gynecol Survey 
2005;60(supp 1):S1-51, by permission.) 
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Classification of Obstetric 
Vesicovaginal Fistula According to 
Waaldijk 


Type I: Not involving urethral closure mechanism 
Type Il: Involving the urethral closure mechanism 
A: Without (sub)total urethral involvement 

1: Without circumferential defect 

2: With circumferential defect 

B: With (sub)total urethral involvement 

1: Without circumferential defect 

2: With circumferential defect 

Type Ill: Miscellaneous ureter/other fistulas 


FIGURE 17.8 @ Obstetrical fistula by classifica- 
tion. (From Elkins TE. Surgery for the obstetric vesi- 
covaginal fistula: a review of 100 operations in 82 


patients. Am J Obstet Gynecol 1994;170(4): 1108- Perioperative Considerations 
1120, with permission.) (A) Vesicocervical fistula. f . 
(B) Juxtacervical fistula. (C) Midvaginal vesicovagi- Evaluation for Other Lesions 


nal fistula. (D) Suburethral vesicovaginal fistula. 


(E) Urethrovaginal fistula The presence and anatomic extent of multiple fis- 


tulas must be investigated. 


Nutritional Status 


Many patients in sub-Saharan Africa with vesicov- 
aginal fistula will have chronic nutritional depriva- 
tion. Many will decrease their fluid intake to mini- 


FIGURE 17.9 ® Patient with total circumferential loss of entire urethra. 
Note the catheter inserted into the bladder at the bladder neck, but no re- 
maining urethra remains except fragments. 
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Wheeless Classification of Obstetric 
Vesicovaginal Fistula 


Stage l: <2-cm fistula, above the trigone; not involv- 
ing urethra, trigone, ureteric ridge 

Stage Il: 2- to 4-cm fistula, above the trigone 

Stage Ill: 4- to 6-cm fistula, above the trigone 

OR 

Any size fistula involving the continence mechanism 
of the proximal urethra, urethrovesical junction, 
trigone, or ureteric ridge 


Stage IV: 6-cm fistula or greater 


mize urine leakage. Nutritional build-up prior to 
surgery should commence in the weeks before sur- 
gery, with nutritional supplements (rich in protein, 
vitamins, and iron) and in some cases blood trans- 
fusion. They must also increase their hydration, as 
this will be important in their surgical care (23). 


HIV 


The incidence of HIV infection is highest in sub- 
Saharan Africa compared to the rest of the world 
and may affect the success because of chronic im- 
munosuppression. 


D> if 
TTAB : 


Success Rates of Fistula Closure and 
Continence (Roenneburg) 


Stage | (13 patients) 

57% dry 

33% incontinence 

10% with persistent fistula 
Stage Il (13 patients) 

54% dry 

23% incontinence 

23% with persistent fistula 
Stage Ill (32 patients) 

75% dry 

10% incontinence 

15% persistent fistula 
Stage IV (14 patients) 

50% dry 

29% incontinence 


21% persistent fistula 


TTAB 
D 


Arrowsmith Fistula Scoring System 


Scarring 
None 0 
Mild 1 
Moderate 2 
Severe 3 
Status of urethra 
Intact 0 
Partial damage 2 
Complete destruction 3 


Timing of Surgery 


Controversy exists regarding the optimum time to 
operate on patients with vesicovaginal fistula. 
There should be no active infection or necrotic tis- 
sue present. A trial of conservative management 
with bladder drainage for small lesions may be 
tried. Recent studies have suggested that early re- 
pair has an equal success rate (4,23,24). 


Surgical Route 


Most obstetric fistulas may be closed by the trans- 
vaginal approach. The need to reimplant a ureter 
or bowel diversion for a large rectovaginal fistula 
may require a dual approach. Severe retropubic 
scarring may also require an abdominal approach 
for surgical access. 


Tissue Flap Interposition 


A Martius flap (see Fig. 17.2) is frequently used in 
the repair of vesicovaginal fistula. An alternative 
flap is a gracilis muscle flap, separating the gra- 
cilis muscle from the femoral attachment and then 
rotating it towards the repair site. Limb function is 
usually not significantly affected. On abdominal 
cases an omental graft may be utilized. 


Ureteral Stent Placement 


Ureteral stents are helpful when the trigone is in- 
volved in the fistula. The ureter is easy to recog- 
nize when the patient is well hydrated or if in- 
digo carmine is available. The catheters are 
brought out per urethra as cystoscopy equipment 
is frequently not available to remove the stent at 
a later time. 
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Stress Urinary Incontinence 


Stress incontinence frequently complicates vesico- 
vaginal fistula repair in these complicated obstet- 
ric fistulas, especially when the urethral closure 
mechanism is compromised. It is unclear whether 
to place a sling at the time of a urethral reconstruc- 
tion or to wait until further healing. Use of syn- 
thetic midurethral slings in Niamey, Niger, was 
complicated by frequent mesh erosion, and fascia 
lata or rectus fascia proved to be better for slings. 
Urodynamic equipment is lacking in most of 
the developing world. Many of these patients have 
an urge component. Long-term availability of 
medications for detrusor overactivity is limited. 


Antibiotics 


The use of antibiotics in vesicovaginal patients 
varies among surgeons. While prophylactic antibi- 
otics are common in the developed world, they 
may not be available in the developing world and 
may be replaced by aggressive hydration (23). 
Prolonged courses of antibiotics should be re- 
served for complicated cases, especially when 
bowel surgery has also been performed. 


Anesthesia 


Spinal anesthesia is commonly used in environments 
where limited facilities exist. Equipment for general 
anesthesia is often very old, with poor reliability. 
Intubation is frequently blind without proper lighting 
and should be avoided when possible. Epidural anes- 
thesia would be an improvement, but epidural 
catheters are generally not available. Repair of com- 
plex fistulas involving both rectovaginal and vesico- 
vaginal fistulas may need to be staged because of the 
limited duration of spinal anesthesia. 


Treatment 


Nonsurgical 


Foley catheter drainage may be successful in ob- 
stetric fistula (4,24) in up to 15% of patients in one 
study and should be tried initially. 


Surgical 


Most vesicovaginal fistulas are repaired by the 
transvaginal approach with the excision of the fis- 
tula tract as described earlier. The first repair of- 
fers the best chance for cure. The Latzko repair is 
associated with a higher failure rate and should be 
avoided in the repair of obstetric fistula (24). 
Surgical techniques include the following: 


1. Optimization of the patient’s medical and psy- 
chological condition prior to surgery 
2. Good exposure of the surgical site 
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3. Meticulous tissue dissection along any natural 
tissue planes, taking care to avoid the ureters 

4. Excision of scarred, fibrotic, or nonviable tissue, 
as well as complete excision of the fistula track 

5. Tension-free reapproximation of the vaginal 
and bladder defects 

6. The use of tissue flaps to improve blood supply 
when necessary 

7. Careful surgical closure of the bladder defect in 
order to obtain a watertight closure with blad- 
der drainage postoperatively 

8. Consideration of staged approach in complex 
cases 


Surgical Techniques 

Simple Closure of Obstetric Vesicovaginal 

Fistula 

Excisional transvaginal repair of vesicovaginal 
fistula as described earlier is used for most obstet- 
ric fistulas. Once the patient has been properly po- 
sitioned and the operative site prepped, the bladder 
may be catheterized with a urethral catheter if suf- 
ficient urethra is present. Ureteral stents are placed 
if the ureteric ridge is involved. The authors prefer 
to use a Lone Star retractor with self-retaining 
hooks for tissue retraction and exposure (Fig. 
17.10). The hooks can bring the fistula to the in- 
troital opening as shown by attaching to the cervix, 
improving exposure. The vaginal epithelium is 
dissected from the underlying fibromuscularis and 
the fistula tract is excised until there is fibromus- 
cularis and bladder muscularis tissue that is not 
scarred. The dissection of the epithelium may ex- 
tend into the retropubic space in order to allow for 
a tension-free closure of the bladder. Vaginal ep- 
ithelium may require supplementation from vulvar 
tissue to allow closure. The bladder defect is 
closed with 3-0 or 4-0 polyglactin suture with ei- 
ther a small RB or SH needle. Access may also 
dictate the use of a strongly curved needle like an 
UR needle. It is important to have a tension-free 
closure. Instilling dilute methylene blue dye 
through the urethral catheter into the bladder tests 
the integrity of the bladder closure. If possible an 
additional layer may be used. If the repair has poor 
vascularity, a Martius flap should be performed as 
described earlier to improve the chance of healing. 

Complex Repairs 

Urethral involvement will necessitate the recon- 
struction of the urethra or creation of a neourethra. 
A flap of anterior or posterior bladder wall may be 
used as well as vaginal/vulvar tissue to reconstruct 
the urethra. Many of the reconstructed urethras will 
require an additional sling after the initial surgery is 
healed to treat stress incontinence from intrinsic 
sphincter deficiency. If the repair has poor vascu- 
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FIGURE 17.10 @ Lone Star retractor on a juxtacervical fistula with the 
hooks on the cervix, bringing the fistula to the introitus for better exposure. 


larity, a Martius flap should be performed. 
Reconstruction of the urethra may require longer 
drainage than the standard 10 to 14 days. Neoure- 
thras tend to scar, with resultant stenosis, and this 
may doom the repair to failure if the urethra is not 
held open with prolonged drainage. Retropubic 
scarring that extends into the retropubic space 
might be helped by a dual abdominal and vaginal 
approach. A second team operating from above 
may be necessary to maximize anesthesia time. 
Postoperative Care 

The postoperative care of the obstetric vesicovagi- 
nal fistula patient is just as important as the surgi- 
cal repair. The main principles of postoperative 
care include: 


1. Bladder drainage postoperatively for at least 
14 days; however, a longer period of drainage 
may be required depending on the complexity 
of the repair. Ureteric stents may be removed 
the following day if a reimplantation is not 
involved. 

2. Adequate hydration is necessary to maintain a 
good urine output and keep the urinary 
catheters patent. Oral fluids can suffice. This 
may eliminate the need for antibiotics (4). 

3. Perineal hygiene is vital. Sitz baths help to 
provide cleansing and ease discomfort, but fa- 
cilities are frequently inadequate. 

4. The avoidance of sexual activity or other vagi- 
nal manipulation should be strictly observed 
until satisfactory healing has taken place. 


5. Repeat vaginal examinations are performed 
periodically for at least the first 3 months in 
order to detect and manage any tissue break- 
down, infection, or recurrent vaginal stenosis. 
Gentle dilation may help maintain vaginal cal- 
iber. Some patients may require reconstruc- 
tion of their vagina. 

6. Recurrent fistulas should be given time to heal 
spontaneously with continuous bladder 
drainage if they are small. If drainage does not 
work, consider reoperation when inflamma- 
tion has resolved. 

7. Urge incontinence should be treated with anti- 
cholinergics if available. If the bladder capac- 
ity is inadequate because of scarring, an aug- 
mentation cystoplasty may be required. 

8. Nutritional status postoperatively should con- 
tinue to be optimized and anemia should be 
addressed with oral supplements or in severe 
cases blood transfusion. 

9. Lower limb neuropathy (footdrop) can be 
managed with physical therapy if available. 
Most neuropathies associated with vesico- 
vaginal fistula resolve spontaneously with 
time (25). 

10. Education, training, and counseling is neces- 
sary to help introduce these patients back into 
society, since most are divorced and unskilled. 


The Incurable Patient and Urinary Diversion 
There are a number of patients who may be candi- 
dates for urinary diversion because of multiple 
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failures of repair or scarring of the vagina with 
inadequate tissue for reconstruction. Ureterosig- 
moidostomy with extramural serous-lined ure- 
terointestinal anastomosis (Mainz type II) has 
been used (26). Other techniques and tissues have 
been used. Surgical complications are common 
even in developed countries (27). Diversions are 
associated with metabolic disturbances, and med- 
ical follow-up may not be available. Malabsorp- 
tion may lead to electrolyte and vitamin deficien- 
cies (28). Pyelonephritis without medical care may 
be fatal. The place of continent diversions is still 
controversial in the developing world. Diversion 
to the abdominal wall is unsatisfactory because of 
the lack of access to disposable stoma appliances. 


OTHER FISTULAS 


Other types of fistula may mimic vesicovaginal 
fistulas or may coexist with vesicovaginal fistulas. 
The evaluation of a vesicovaginal fistula includes 
evaluation for coexisting ureterovaginal, vesico- 
cervical, or vesicouterine fistula. Rectovaginal and 
colovaginal fistulas may also be present, as well as 
enterovesical and colovesical fistulas. 


Ureterovaginal Fistulas 


Ureterovaginal fistulas occur almost exclusively 
following injury to the ureters during gynecologic 
surgery. The incidence is believed to be 0.5% to 
2.0% following a simple hysterectomy (29). 
Radical hysterectomy is associated with a higher 
rate (30), but there is no recent literature to docu- 
ment lower rates. 

Recognizing and repairing ureteral injury at the 
time of the initial injury is the best form of man- 
agement of injury, but the authors believe that 
prospective cystoscopy is necessary because of a 
1.7% rate of unrecognized injury at the time of 
hysterectomy (10). Stenting the ureter at the time 
of injury may prevent the need to reimplant the 
ureter at a later time. Patients typically present in 
the postoperative period with leakage of urine 
from the vagina. They are the fortunate patients, as 
many ureteral injuries are not discovered until 
much later with the incidental finding of a non- 
functioning kidney. Immediate postoperative 
symptoms of injury include flank discomfort and 
fever and chills. Urosepsis occurs less frequently. 
There is usually a small increase of about 0.3 in the 
serum creatinine associated with a blocked ureter, 
though there has seldom been a reason to measure 
this at the time of the problem. 

The initial investigation is intravenous pyelog- 
raphy. An immediate attempt should be made to 


pass a stent, either retrograde through cystoscopy 
or antegrade through a percutaneous nephrostomy. 
If stenting is accomplished, the fistula may close 
without further surgery (31). If unable to stent the 
ureter, a nephrostomy will preserve kidney func- 
tion until surgical repair. Timing of repair is con- 
troversial, with suggestions of repair within 4 
weeks (31) to 6 months (30). Delay in surgical re- 
pair may increase the probability of a legal suit, 
but attempts prior to resolution of inflammation 
from the initial surgery may compromise the re- 
pair. 

The preferred repair is an ureteroneocys- 
tostomy (Fig. 17.11), which may include a psoas 
hitch, attaching the bladder to the psoas muscle to 
ensure a tension-free reimplantation of the ureter. 
Alternatively a Boari (32) flap of bladder muscu- 
laris may be used to ensure tension-free reimplan- 
tation. If the injury is above the pelvic brim it may 
be necessary to perform an end-to-end anastomo- 
sis of the ureter. The use of an end-to-end anasto- 
mosis as well as stenting the injury must be 
re-evaluated later for ureteral stricture. Trans- 
ureteroureterostomy is a last-resort procedure, as it 
may damage the other ureter. 


Vesicouterine and Vesicocervical Fistula 


First described by Youssef in 1957 (32), vesi- 
couterine and vesicocervical fistulas are becoming 
more common with the increasing cesarean deliv- 
ery rate (33). They typically occur as a complica- 
tion of cesarean section, following the inadvertent 
placement of sutures in a scarred, poorly devel- 
oped bladder flap or from postcesarean infection. 
The patient may have symptoms of menouria or 
urine leakage from the vagina. Because of differ- 
ential leakage of urine intra-abdominally through 
the fallopian tubes, methylene blue may not be ap- 
preciated on vaginal examination. Diagnosis may 
be confirmed by hysterogram or retrograde injec- 
tion of the cervix at the time of cystoscopy (34). If 
childbearing is complete, hysterectomy will facili- 
tate the repair. If preservation of the uterus is de- 
sired, it might be easier to perform surgery from a 
transabdominal approach. 


Urethrovaginal Fistulas 


Urethrovaginal fistulas are relatively uncommon 
in modern gynecologic practice (35). They occur 
following surgical procedures such as divertic- 
ulectomy, urethropexy, and suburethral sling pro- 
cedures, as well as procedures involving extensive 
anterior vaginal wall dissection. Obstetric ure- 
throvaginal fistulas are discussed above in the sec- 


300 SECTION II e Disorders of Lower Urinary Tract 


FIGURE 17.11 ® Abdominal ureteroneocystostomy. (A) Abdominal cystotomy in extraperitoneal dome 
of bladder with traction suture drawing ureter through wall of bladder; ligation of distal ureteral seg- 
ment. (B) Ureter sutured to bladder mucosa; peritoneal flap and adventitial sheath of ureter sutured to 
bladder muscularis at its site of entry into bladder. (From Symmonds RE. Ureteral injuries associated with 
gynecologic surgery: prevention and management. Clin Obstet Gynecol 1976;19:623-44, with permission.) 


tion on obstetric fistula. Distal lesions may have 
minimal symptoms because the defect is below the 
urinary sphincter. There may be vaginal retention 
of urine that dribbles out on standing. Proximal le- 
sions have more symptoms, especially if there is 
funneling of the bladder neck. A zero-degree ure- 
throscope is valuable in diagnosis, as is the use of 
a small probe passed per urethra. Wide dissection 
and a layered tension-free closure are the standard 
therapy. A Martius flap should be considered for 
large fistulas and those with poor vascularity. 
Small asymptomatic lesions may be ignored. 
Stenting with a urethral catheter for 1 to 2 weeks is 
the usual postoperative care. Complications in- 
clude recurrence, stricture formation, and inconti- 
nence. 


Rectovaginal Fistulas with Vesicovaginal 
Fistula 


Rectovaginal fistulas may also complicate vesico- 
vaginal fistulas, especially in obstetric fistulas and 


radiation-associated fistulas. Distal rectovaginal 
fistula associated with obstetric episiotomy and 
fourth-degree extensions in the developed world 
may be closed primarily. Large proximal fistulas 
and those associated with radiation or Crohn’s dis- 
ease may require fecal diversion to achieve closure 
(36). In complex cases with rectovaginal and vesi- 
covaginal fistulas, closure of the rectovaginal fis- 
tula should be done prior to closure of the vesico- 
vaginal fistula. 


Enterovesical and Colovesical Fistulas 


Fistulous connections between the small bowel or 
colon and the urinary bladder are rare; however, 
they should be suspected in patients who have 
Crohn’s disease or diverticulitis and who complain 
of dysuria, urinary frequency or urgency, and 
pneumaturia (37-39). It is generally more preva- 
lent in males since the uterus provides a natural tis- 
sue interposition between the bowel and bladder. 
In a review, diverticulitis was the most common 
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cause (41%) followed by Crohn’s disease (17%) 
and colorectal cancer (16%) (40). Positive urine 
cultures were obtained in 88% of the patients, with 
Escherichia coli as the most prevalent organism. 
Cystoscopy is the most effective diagnostic tool 
but was confirmatory only 67% of the time in the 
series by Moss (38). Barium study was also useful, 
being generally abnormal 80% of the time; how- 
ever, it identified the fistula in only 17% of cases 
in which it was used. Flexible sigmoidoscopy and 
computed tomography scan may also be used. The 
sigmoid colon was the most frequently (53%) in- 
volved segment of the bowel in the series by Moss 
(38). 

As in colovaginal fistulas, a one-stage proce- 
dure in patients without invasive malignancy is the 
current approach. A multistage procedure may be 
needed in the face of severe intra-abdominal dis- 
ease. Surgery with resection of the affected bowel 
segment is probably the standard therapy. 


Conclusion 


Genitourinary fistulas are recognized complica- 
tions of gynecologic surgery and neglected obstet- 
rics. Prevention of these complications is the goal 
but will probably not happen in the near future, es- 
pecially in the developing world. The care of this 
problem will continue to be a challenge to our spe- 
cialty. The basic principles of diagnosis and surgi- 
cal repair have not changed since the first success- 
ful case series on vesicovaginal fistula repair over 
a century and a half ago. 


URETHRAL DIVERTICULUM 
Introduction 


Urethral diverticulum is an uncommon condition 
first described by William Hey in 1803 (40). 
Urethral diverticula exist in about 1% to 6% of the 
population (41—43), though this may be a conser- 
vative estimate given that many cases go undiag- 
nosed, untreated, and unreported. The surgical lit- 
erature contains several references to this 
condition, highlighting the increase in diagnosed 
cases when a heightened index of suspicion 
prompts appropriate workup (44). It is commonly 
seen in the third to fifth decade of life and does not 
appear to have any specific ethnic or socioeco- 
nomic etiology. 


Pathophysiology 


Huffman’s detailed anatomic study of the urethra 
and the surrounding paraurethral ducts and glands 


was the modern review of these structures at the 
time it was published (45). The urethra can be de- 
scribed as a short tube lined by epithelium and sur- 
rounded by numerous tiny glands, some of which 
are in communication with the urethral lumen via 
small ostia that range in size from less than 1 mm 
to several millimeters in diameter. The vast major- 
ity of these glands are located in the posterior 
hemisphere of the distal urethra, typically between 
the 3 and 9 o’clock positions. Of note is the fact 
that the embryologic urethra develops in close re- 
lation to the vagina, and in the adult female the ex- 
ternal meatus and distal urethra may be colonized 
by vaginal flora. There are several theories on the 
mechanism of formation of urethral diverticulum. 
Routh (46) proposed that diverticula were caused 
by the obstruction of the ostia with secretions, with 
subsequent dilation of the paraurethral glands. 
Secondary infection would then cause a rupture of 
the gland into the urethra, forming a diverticulum. 
Alternatively, inflammation with or without infec- 
tion in a paraurethral gland can lead to obstruction 
of the neck of the gland, with subsequent disten- 
tion. Diverticula have been shown to be more com- 
mon after a gonococcal infection (47). Such in- 
flammation may resolve and recur and eventually 
result in a residual distention of the gland. The di- 
verticulum thus formed may remain asymptomatic, 
depending on its size, location, and the presence of 
recurring infection. Urine can accumulate in the 
more wide-necked glands and stasis can occur, 
leading to infection. Rarely, stone formation or 
malignant transformation can occur. Most of the 
diverticula encountered in urogynecologic practice 
are acquired and seen in adult females. Urethral di- 
verticula have also been described in neonates, 
lending support to a congenital etiology (48). 
Trauma and instrumentation to the urethra, obstet- 
ric injury, and infection may be factors predispos- 
ing to the development of urethral diverticulum. 


Presentation 


Patients may harbor a diverticulum for several 
years before the diagnosis is made. This has re- 
sulted from a low index of suspicion by evaluating 
physicians. The older gynecologic and urologic lit- 
erature refers to the classic triad of symptoms of 
dysuria, dyspareunia, and postvoid dribbling in pa- 
tients presenting with urethral diverticulum. 
However, recent case series have disputed this and 
have shown that this classic presentation is rather 
uncommon. The typical patient with a urethral di- 
verticulum tends to present with a myriad of lower 
urinary tract symptoms. In Ganabathi’s series of 63 
patients, 57% presented with stress urinary incon- 
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tinence, 38% with recurrent urinary tract infec- 
tions, 21% with dysuria, 18% with urgency, and 
16% with urinary frequency. Postvoid dribbling 
was present in only 5% and dyspareunia in 6% of 
those patients (49). Other series have had up to a 
20% asymptomatic rate, being noticed only at the 
time of a pelvic examination (50). Purulent dis- 
charge from the urethra was noted in only 3% of 
those patients. Lee reviewed 107 cases of sympto- 
matic urethral diverticula and found that most of 
the patients were between the ages of 30 and 50 
years and presented most commonly with urinary 
urgency, dysuria, and dyspareunia, with a common 
history of recurrent urinary tract infections (51). 
Similarly, Jacoby reviewed 32 cases and the most 
common presentation was found to be recurrent 
urinary tract infections, dysuria, urgency/fre- 
quency, and stress incontinence (52). However, in 
Romanzi’s report of 46 cases, the most common 
presenting symptom was pain, which occurred in 
almost half of the patients, followed by inconti- 
nence in 35% (53). Postvoid dribbling was noted in 
only 8% of the patients and dysuria in 5%. The 
above series show that the presenting symptoms in 
patients with urethral diverticulum can be variable 
and nonspecific. Other complaints include a vagi- 
nal lump, which may or may not be painful, hema- 
turia, pelvic pain, and urinary voiding difficulty. 
The diagnosis of urethral diverticulum should be 
considered in patients who present with a history 
of persistent or recurrent nonspecific lower urinary 
tract symptoms that have failed previous treatment. 


Differential Diagnosis 


Differential diagnosis includes anterior vaginal 
wall cysts, which may be embryologic remnants 


(Gartner’s) or large inclusion cysts. Leiomyoma of 
the anterior vaginal wall has been mistaken for a 
urethral diverticulum. Leiomyomata tend to be 
solid masses, but the author had a degenerating 
leiomyoma of the smooth muscle of the urethra 
that presented as a soft mass consistent with a di- 
verticulum that did not have an open ostia. Other 
differential diagnoses include endometriosis as 
well as malignant lesions such as carcinoma of the 
urethra. 


Diagnosis 


In the presence of an obvious anterior vaginal wall 
swelling, the diagnosis of a diverticulum may be 
straightforward, and the expression of milky or pu- 
rulent material from the urethral orifice on com- 
pression of the mass is virtually confirmatory. In 
less obvious cases the surgeon may have to resort 
to one or more radiologic tests to aid in the diag- 
nosis. Controversy exists as to what test is most 
appropriate for the initial workup of patients with 
suspected urethral diverticulum. 

Davis in 1958 described the use of a double- 
balloon catheter for positive-pressure urethrogra- 
phy (PPUG) as a means of diagnosing urethral di- 
verticula (54) (Figs. 17.12 and 17.13). PPUG is 
probably the best method for diagnosing a urethral 
diverticulum, although it will miss a noncommuni- 
cating diverticulum. A voiding cystourethrogram 
(VCUG) is used in several centers for the initial in- 
vestigation of urethral diverticulum. Ultrasound 
has also been used to confirm the diagnosis, espe- 
cially with the use of higher-resolution 7- to 10- 
MHz probes. 

Wang and Wang compared PPUG to VCUG in 
132 patients and concluded that PPUG is a more 


FIGURE 17.12  @ The Trattner catheter. The triple-lumen catheter has a proximal balloon that is filled 
with water or air once the catheter is placed to keep the catheter in the urethra. The wedge-shaped distal 
balloon is then filled to trap the urethra between the balloons. The third lumen is then injected with con- 
trast material, which egresses through an opening (arrow) between the two balloons, distending the ure- 
thra and urethral diverticulum with contrast medium to be seen on fluoroscopy. 
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FIGURE 17.13 @ The Trattner catheter in place in the urethra. 


sensitive study (55). PPUG diagnosed the urethral 
diverticulum in 33 out of 120 patients compared 
with 20 out of 120 patients on VCUG. They also 
showed that PPUG was more effective in diagnos- 
ing smaller diverticula with ostia as small as 1.7 
mm in diameter, while VCUG was only effective 
in outlining diverticula with a minimum ostial di- 
ameter of 3 mm. PPUG provides information on 
the number of diverticula and their relation to the 
bladder neck. It can also reveal the presence of 
stones within a diverticulum. However, it may be 
falsely negative if the ostium is tiny or occluded. 
Other drawbacks include patient discomfort and 
exposure to radiation and contrast material. The 
VCUG has become increasingly popular, as it is 
easier to perform with less discomfort. 

Jacoby directly compared PPUG to VCUG in 
32 patients and the results showed that PPUG was 
more sensitive and proved more valuable in pa- 
tients with nonpalpable urethral diverticula (13). 
This is presumably because the positive pressure 
employed during PPUG aids in distending the di- 
verticulum, rendering it more visible with contrast. 
Of note, both tests had similar costs. 

More recently, the use of endoluminal magnetic 
resonance imaging (MRI) has been reported to pro- 
vide even more accurate results. Blander compared 
endoluminal MRI with VCUG in 27 patients with 


urethral diverticula (56). MRI accurately showed 
the diverticulum in all the patients, while VCUG 
was able to diagnose the lesion in 23 of the 27 pa- 
tients. Again, MRI provided significantly more ac- 
curate detail of the lesions, with better size correla- 
tion of the diverticulum when compared to the 
intraoperative findings. MRI proved vastly supe- 
rior in providing information on the location and 
size of the neck of the diverticulum (11 out of 27, 
compared with none in VCUG). MRI also showed 
the presence of loculations within the diverticulum 
in addition to providing accurate anatomic detail of 
surrounding structures. Another advantage of MRI 
is that urethral diverticula that do not communicate 
with the urethral lumen can be seen. It also will 
show anterior diverticula or horseshoe-shaped di- 
verticula that may be missed on other radiologic 
tests. This is now considered the gold standard for 
diagnosis and evaluation of urethral diverticula. 
The urethral pressure profile (UPP) has been 
described in the evaluation of patients with ure- 
thral diverticulum (57,58). It typically shows a 
biphasic profile (Fig. 17.14). The authors do not 
find UPP to be of value in the overall management 
of urethral diverticulum, since it is prone to artifact 
and is operator-dependent. Nevertheless, it does 
show the relationship of the urethral diverticulum 
to the area of maximal closure pressure in the ure- 
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thra. This provides information on whether the 
urethral diverticulum exists proximal or distal to 
the urethral sphincter mechanism. This allows the 
choice of a marsupialization procedure for a diver- 
ticulum distal to the maximum urethral closure 
pressure, whereas proximal lesions would result in 
incontinence if marsupialized. 

Transvaginal, transrectal, transperineal, and 
translabial ultrasound studies (59—61) are increas- 
ingly employed in the workup of patients with ure- 
thral diverticulum. The accuracy of such tech- 
niques depends on the experience of the operator 
and the quality of the equipment. Ultrasound has 
the advantage of being inexpensive and avoids ex- 
posure to radiation. It is readily available and can 
provide information on the contents of a diverticu- 
lum. However, it may not distinguish between ure- 
thral diverticulum and other cystic structures. 

Cystourethroscopy is a useful adjunct in the 
workup of patients with urethral diverticulum, pro- 
viding direct visualization of the bladder and ure- 
thral lumen. The ostium of the diverticulum may be 
visualized on cystoscopy, especially if using a 
zero-degree scope. Elevation of the anterior vaginal 
wall during the procedure can help to compress the 
diverticulum and make the ostium more visible. 

The advantages and disadvantages of the var- 
ious imaging techniques (Table 17.6) and the 
sensitivity of the various diagnostic modalities 
(23) are presented for comparison purposes 
(Table 17.7). 


Other Tests 


Urinalysis and culture is necessary since up to half 
of these patients may harbor a urinary tract infec- 
tion. Cultures may grow mixed anaerobic organ- 
isms. In cases of recurrent cystitis, an intravenous 
pyelogram may be required to exclude upper uri- 
nary tract abnormalities or urinary tract stones. 


Closure 
pressure 


FIGURE 17.14 ® Urethral clo- 
sure pressure profile with superim- 
posed diverticulum orifices proxi- 
mal and distal to peak urethral 
closure pressure. 


Management of Urethral Diverticulum 


A small, asymptomatic urethral diverticulum may 
be observed. An exception would be a lesion that 
appeared or felt suspicious for a neoplasm. 
Patients with mild symptoms can be managed by 
observation, and antibiotics should be used to treat 
urinary tract infection. Antibiotics for recurrent in- 
fection in a diverticulum are also an option, espe- 
cially for a patient who is not a surgical candidate. 
Persistent and troublesome symptoms are best ad- 
dressed surgically. 


Marsupialization 


Spence first described a marsupialization tech- 
nique for the treatment of urethral diverticulum 
(62) (Fig. 17.15). This involved incising the diver- 
ticulum and suturing the wall of the cavity to the 
surrounding vaginal tissue in an interrupted fash- 
ion. It has the advantage of being a simple proce- 
dure but may be associated with stress inconti- 
nence (63). It should be a distal diverticulum 
beyond the point of maximal urethral closure pres- 
sure. A Skene’s duct cyst or abscess is also treated 
in this manner and is actually another name for a 
distal diverticulum. 


Diverticulectomy 


Total excision of a proximal diverticulum is the 
procedure of choice and offers the best chance of 
cure. More extensive dissection is required and 
urethroplasty is usually involved since complete 
removal of a communicating diverticulum may in- 
evitably leave a defect in the urethra. A urethral or 
suprapubic catheter may be used to drain the blad- 
der following the procedure. 

Traditionally a vertical incision was made in 
the vaginal epithelium to dissect out the diverticu- 
lum (12,64). This incision affords somewhat less 
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Advantages and Disadvantages of Various Imaging Techniques 


Test Advantages Disadvantages 
Positive-pressure urethrography e Sensitive e Availability of special 
e Relatively inexpensive catheter 
¢ Discomfort 


Exposure to radiation 
Can miss small, noncommuni- 
cating diverticula 


Voiding cystourethrography e Relatively inexpensive e Voiding required and patient 
may be not be relaxed 
e Exposure to radiation 
e May miss small lesions 
MRI e Accurate anatomic detail e Expensive 
e Nonionizing radiation e Expertise required in 
e Can diagnose small, interpretation of results 


noncommunicating diverticula 
e Endoluminal coil enhances 
accuracy 
Inexpensive e May misdiagnose other 
Available cystic lesions 
No exposure to radiation 
Differentiates cystic from solid 
contents 
Cystourethroscopy e Direct visualization of ostia Fail to diagnose anterior 
© Diagnose other intraluminal urethral diverticula 
lesions 
e Evaluation of bladder neck and 
anterior urethra 


Ultrasound 


MRI, magnetic resonance imaging. 


exposure over the diverticulum. An inverted-U in- 
cision (Fig. 17.16) is made on the anterior vaginal 
wall over the diverticulum (65). The vaginal ep- 


Accuracy and Sensitivity of the ithelium is meticulously dissected away from the 


Various Diagnostic Modalities (70) underlying pubocervical fibromuscularis and peri- 
urethral tissues. The most important step is to dis- 


sect these fibromuscular tissues away from the di- 


Diagnostic Modalities % verticulum, trying not to enter the diverticulum. 

These tissues will be used to close over the ure- 
History and physical examination 33% thral defect created when removing the diverticu- 
Voiding cystourethrography 60% lum cyst wall. Careful dissection at this stage will 
Positive-pressure urethrography 80% provide adequate tissue to close. A Martius bulbo- 
Urethroscopy 60% cavernosus graft may be necessary to provide ade- 
Endovaginal sonography 40% quate tissue closure. Dissection and extirpation of 

the diverticulum cyst has to include the neck of the 
Transrectal sonography 30% diverticulum and the urethral ostium. This creates 
Postvoiding x-ray 22% a urethral defect, which should be repaired over a 
Magnetic resonance imaging 70% small urethral catheter using 3-0 or 4-0 delayed ab- 


sorbable polyglactin suture. The periurethral tissue 
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developed on the initial dissection is then reap- 
proximated over the urethral repair, overlapping 
the tissue if adequate, taking care to ensure that the 
suture lines are not under tension. The vaginal in- 
verted-U-shaped epithelium is closed using the 
same suture material. 


Perioperative Considerations 


Stress Urinary Incontinence and Concomitant 
Urethropexy 

Many patients with urethral diverticulum may 
present with stress urinary incontinence. It is im- 
portant to evaluate preoperatively for stress in- 
continence, and urodynamic studies are advis- 
able. The use of concomitant urethropexy at the 
time of diverticulectomy is controversial. 
McGuire used a pubovaginal sling at the time of 


FIGURE 17.15 @ Spence pro- 
cedure. The scissors are placed 
into the diverticulum (A) and in- 
cise full thickness through to 
vagina (B). (C) A running locked 

` suture secures the edges to pre- 
vent bleeding. 


diverticulectomy in patients with concomitant 
stress urinary incontinence without increased 
complications (66). There is concern that syn- 
thetic materials increase the risk of erosions or 
fistula. Excessive tension on a sling is also of 
concern. Finally, the diverticulum may be the eti- 
ology of the stress incontinence, and repair of the 
urethra may cure the incontinence. Slings have 
their own set of complications that would be 
avoided. It is probably advisable to allow healing 
before using one of the many new midurethral 
mesh slings for incontinence. 

Tissue Interposition 

Tissue flaps to provide additional blood supply 
should certainly be employed in patients with a 
high risk of breakdown from poor healing. These 
include smokers, patients with chronic medical 
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Lone Star retractor 
hook 
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Fibromuscularis 
over diverticulum 
Hook on 
vaginal flap 
B 


FIGURE 17.16 @ Excision of urethral diverticulum. (A) The Lone Star hooks are placed for exposure 
and on the cervix to bring the fistula closer to the introitus for exposure. An inverted-U incision is made. 
(B) The vaginal epithelium is dissected from over the diverticulum and pubocervical fibromuscularis. 
(continued) 
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First flap 


Sac of diverticulum 


Second flap 


C 
Urethral defect 
Intrerrupted 4-0 delayed 
absorbable sutures 
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FIGURE 17.16 @® (continued) (C) Additional incisions are made in the fibromuscularis to mobilize tis- 
sue for closing the defect, taking care to try to stay out of the diverticulum if possible. (D) The exposed 
sac is excised and the defect in the urethra is repaired with 4-0 or 5-0 delayed absorbable suture on a 
small (RB) needle. (continued) 
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E 
Sutured incision 
Lone Star retractor 
hook 
F 


FIGURE 17.16 @ (continued) (E) The previous flaps of fibromuscularis are closed over the defect, over- 
lapping if possible. (F) The inverted-U incision is closed, being careful to close the dead space before a 
running unlocked closure of the vaginal epithelium. 
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conditions, and when extensive, potentially devas- 
cularizing dissection has been performed. 
Anterior Diverticula 

These occur infrequently and can be tricky to ex- 
cise because of difficult access. There is no stan- 
dard excision method, and various techniques have 
been described in the literature. Exposure of the le- 
sion is key. Vakili described a lateral approach, 
dissecting along the paraurethral plane into the 
space of Retzius to expose and resect the divertic- 
ulum (67). Spencer described endoscopic drainage 
of an anterior diverticulum using a pediatric resec- 
toscope (68). However, this procedure mainly in- 
volved making an incision to widen the neck of the 
diverticulum in order to improve its drainage and 
prevent reaccumulation of the contents. Rovner et 
al reviewed 41 cases of urethral diverticulum and 
reported on 9 patients with anterior and circumfer- 
ential lesions confirmed on MRI (69). They de- 
scribed the technique of end-to-end urethroplasty 
and the use of the anterior bladder wall as a recon- 
struction flap. 


Postoperative Care 


Bladder drainage postoperatively is the normal 
practice. A suprapubic catheter avoids friction over 
the site of the urethroplasty. The authors prefer to 
leave a 12 French urethral Foley catheter in place 
for 1 to 2 weeks, followed by a voiding trial. The 
patient should be evaluated after a few weeks to en- 
sure that healing is satisfactory. Cystourethroscopy 
or a voiding cystourethrogram is appropriate. 


Complications 


Successful treatment of urethral diverticula is 
highly dependent on meticulous surgical tech- 
nique. Complications relate to multiple factors, in- 
cluding infection, smoking, and chronic medical 
conditions. Difficult dissection and tension on su- 
ture lines are additional factors. Recurrent diver- 
ticula, stress urinary incontinence, and ure- 
throvaginal fistula are the common complications 
of diverticulectomy. Voiding dysfunction from 
strictures may also occur. 

The recurrence rate is 3% to 4%, mostly as a re- 
sult of incomplete excision of the diverticulum, 
failure to excise multiple lesions, and diverticulum 
formation from the remaining periurethral glands 
(26). Reoperation should be undertaken in such 
situations. 

Stress urinary incontinence is estimated to 
complicate 5% of repairs (26). The exact incidence 
is unclear, as most series have variable follow-up. 
Extensive surgical dissection around the bladder 
neck can interfere with the continence mechanism 


and produce stress incontinence. As discussed pre- 
viously, this problem can be addressed with a ure- 
thral sling operation postoperatively once satisfac- 
tory healing has occurred. The sling material 
should most likely be an autologous graft. 

Urethrovaginal fistulas may form in patients 
who experience breakdown of the urethral repair. 
The incidence is up to 5% (26). Very small fistu- 
las can close spontaneously with continuous blad- 
der drainage, while persistent or large lesions will 
need to be repaired surgically. A Martius bulbo- 
cavernosus graft is recommended. 

Urethral stricture may develop postoperatively 
and cause symptoms such as poor urinary stream, 
voiding dysfunction, urinary tract infection, or 
worsening urinary retention. In such cases, careful 
urethral dilation should be performed. 

Sexual dysfunction secondary to dyspareunia 
may be related to pain at the operative site or re- 
currence of the diverticulum and infection. The 
treatment of any underlying problems should be 
pursued diligently. 


Conclusion 


Surgeons involved in the treatment of female 
lower urinary tract complaints must have a high 
index of suspicion in order to promptly and accu- 
rately diagnose urethral diverticulum. The use of 
PPUG and MRI will increase the diagnostic accu- 
racy. Excision is the standard treatment for proxi- 
mal diverticula. Distal diverticula may be treated 
by marsupialization. Management should be indi- 
vidualized, especially in difficult or atypical cases. 
Proper preoperative evaluation and surgery should 
minimize complications. 
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CHAPTER 18 


Voiding Dysfunction 


Jennifer Miles-Thomas and E. James Wright 


Noone voiding function relies on complex 
interactions between the autonomic and somatic 
nervous systems. Precise coordination allows the 
lower urinary tract to accomplish the principal 
tasks of storage and emptying under both voli- 
tional and unconscious control. The continuum 
from normal to abnormal voiding function follows 
a paradigm that is generally simple to reconcile if 
reduced to disorders of function (storage and emp- 
tying) and disorders of anatomy (the bladder, the 
bladder outlet/urethra). This chapter will discuss 
normal voiding and voiding dysfunction, paying 
attention to relevant aspects of neurophysiology. It 
will also provide a practical approach to clinical 
diagnosis and therapy considerations for lower uri- 
nary tract disorders. 


NORMAL URINARY ANATOMY (1) 
Bladder 


The urinary bladder is a multifunctional organ. 
Principal functions include stretch in response to 
filling without increasing intravesical pressure, 
urine storage at low pressure, protection of the un- 
derlying smooth muscle and nerves from urine, 
and coordinated expulsion of urine. 

The smooth muscle of the urinary bladder al- 
lows tension to be developed over a large range of 
muscle lengths (2). The contractile response is 
slower and longer than that of cardiac or skeletal 
muscle, and detrusor muscle uses less energy to 
maintain tension over longer periods of time. Poor 
electrical coupling of the bladder smooth muscle is 


thought to help prevent synchronous activity of the 
smooth muscle as a whole during the filling phase 
(3). Bladder contraction during voiding is medi- 
ated by parasympathetic stimulation (4). 

Collagen types I, I, and IV are most com- 
monly found in the urinary bladder. Collagen, 
elastin, and proteoglycans located in the stroma 
account for the mechanical properties of the vesi- 
coelastic bladder wall (5). The urothelium of the 
bladder is made up of multiple layers. Umbrella 
cells form the epithelial lining and are covered by 
a glycosaminoglycans layer. The glycosaminogly- 
cans may inhibit bacterial adherence and prevent 
large molecule damage to the underlying urothe- 
lial layers (6). An intermediate layer and a basal 
cell layer complete the urothelium (7). Urothelial 
cells express nicotinic, muscarinic, tachykinin, 
adrenergic, and capsaicin receptors. They also can 
release ATP and nitric oxide and have 
mechanosensitivity and sensitivity to transmitters 
released from local afferent and efferent nerves. 
These properties allow the urothelium to respond 
to the changing environment and communicate 
with other cells and nerves in the bladder (8-11). 


Urethra and Internal Sphincter 


The urethra is composed of both striated and 
smooth muscle. Striated muscle bundles in the 
walls of the urethra form the rhabdosphincter sep- 
arate from the pelvic floor musculature. Smooth 
muscle bundles of the urethra form the thick inner 
longitudinal and outer circular layer of the urethra, 
helping to stabilize and occlude the lumen. In fe- 
males, this extends to the proximal portion. The 
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stroma of the urethra is composed of collagen and 
elastin. The mucosal lining also provides coapta- 
tion to assist in urinary storage (12). The bladder 
neck (internal urinary sphincter) is a smooth mus- 
cle sphincter with a-adrenergic and a few B-adren- 
ergic receptor sites. The bladder neck is thought to 
be partially controlled by the sympathetic stimula- 
tion of the a-receptors. 


External Sphincter 


In females, the urethra is reinforced by the pelvic 
floor musculature and connective tissue. Con- 
tinence is maintained by active contraction and the 
anatomic compression of the urethra against the 
posterior pelvic floor. The external sphincter is 
composed of both slow and fast twitch fibers. In 
the female urethra, 87% are slow twitch fibers 
while 13% are fast twitch (6). 


NEUROPHYSIOLOGY 


Normal voiding is a complex, tightly orchestrated 
neuromuscular cascade of events coordinating 
low-pressure storage of urine in the bladder and ef- 
ficient emptying of stored urine. Understanding 
the relationship between the central and peripheral 
nervous systems and the bladder, urethra, and 
pelvic floor is important for describing both nor- 
mal and abnormal function of the lower urinary 
tract. 


Central Nervous System Effects 


Micturition is the result of supraspinal neurologic 
pathways that either inhibit or facilitate segmental 
reflex arcs (13-15). Each anatomic component of 
the central nervous system plays a role in voiding 
function. During sustained voluntary pelvic floor 
straining, the anterior frontal gyrus has been 
shown on positron emission tomography (PET) 
studies to be activated (16), supporting the postu- 
late that the frontal lobe is involved in both volun- 
tary micturition and inhibition of the micturition 
reflex. The pontine mesencephalic reticular forma- 
tion, also known as Barrington’s center, is located 
in the anterior pons. Two separate areas in the pons 
play a role in coordinating urine storage and emp- 
tying. The M region in the pontine micturition cen- 
ter is also known as Barrington’s nucleus. Located 
in the dorsal pontine tegmentum, it projects to the 
bladder motor neurons in the sacral parasympa- 
thetic nucleus and sphincteric interneurons. 
Stimulation causes bladder contraction and exter- 
nal sphincter relaxation. Damage to this area leads 
to urinary retention. The L region is known as the 


pontine storage center. It projects to Onuf’s nu- 
cleus, where motor neurons control the external 
sphincter. Stimulation of this area causes contrac- 
tion of the urinary rhabdosphincter and increases 
urethral resistance (17). 

The cerebellum coordinates the force of detru- 
sor contraction and pelvic floor activity. In addi- 
tion, cerebellar impulses interact with the brain 
stem reflex centers, including Barrington’s nu- 
cleus, to coordinate voiding (14,18). The cerebel- 
lum plays an inhibitory role during bladder filling 
and with Barrington’s nucleus is involved in rap- 
idly increasing and maintaining bladder pressure 
during voiding (19,20). 

In concert with these central components, sen- 
sory afferents travel from the bladder to the brain 
stem through the spinothalamic tract, providing 
feedback on bladder filling and voiding cues. In 
this way, information from the frontal lobes to the 
pons coordinated in the basal ganglia and cerebel- 
lum directs the volitional control of micturition, 
while pathways from the brain stem to the sacral 
micturition center coordinate detrusor and sphinc- 
ter reflexes to allow for bladder evacuation 
(19,21). While this complex interplay within the 
central nervous system provides an efficient stor- 
age and emptying cycle, it poses multiple sites for 
injury and subsequent dysfunction. 


Autonomic Nervous System Effects 


The lower urinary tract has parasympathetic, sym- 
pathetic, and somatic innervation. The pelvic 
nerve supplies the bladder and urethra with effer- 
ent parasympathetic input while the hypogastric 
nerves supply sympathetic components. Both the 
pelvic and hypogastric nerves return sensory affer- 
ent information to the spinal cord. The primary in- 
fluence of the sympathetic innervation is control of 
the storage phase of the micturition, while the 
parasympathetic innervation controls the voiding 
phase (22-24). 


Parasympathetics 


Parasympathetic efferents originate in the gray 
matter of S2—S4 in the lateral aspect of the sacral 
intermediate matter and exist with preganglionic 
fibers as the pelvic nerve (6). The pelvic nerve 
joins the ipsilateral hypogastric nerve to form the 
pelvic plexus innervating the bladder and urethra. 
Afferent autonomic nerves travel to the dorsal col- 
umn of the spinal cord through the pelvic nerve 
(22-24). The preganglionic neurotransmitter is 
acetylcholine, which affects nicotinic cholinergic 
receptors. The primary postganglionic neurotrans- 


mitter is also acetylcholine, activating muscarinic 
receptors. These M2 and M3 receptors are distrib- 
uted throughout the body, with increased expres- 
sion in the bladder. They are rare in the bladder 
neck and urethra. M3 receptors primarily mediate 
bladder contraction. 


Sympathetics 


The sympathetic nervous system is important in 
bladder filling and storage. Sympathetic nerves 
(T11-L2) travel in the intermediolateral nuclei of 
the thoracolumbar spinal cord and in the hypogas- 
tric nerve (25-29). Stimulation of B2 receptors in 
the bladder body promotes relaxation, while stim- 
ulation of a-1 receptors in the bladder neck and 
urethra increases bladder outlet resistance and has 
inhibitory effects on parasympathetic transmis- 
sion. Alpha-1 receptors are postsynaptic receptors 
that stimulate vasoconstriction and smooth muscle 
contraction. Alpha-2 receptors are presynaptic re- 
ceptors that inhibit the release of norepinephrine 
through negative feedback. Beta-adrenergic recep- 
tors found in the body of the bladder modulate 
smooth muscle relaxation. Despite this interaction, 
B-agonist agents have not been found useful for 
modulating detrusor overactivity (30). 


Afferent Pathways to the Bladder 


Afferents from the pelvic nerve consist of (A- 
delta) myelinated axons and (C-fiber) unmyeli- 
nated axons. These fibers monitor the amplitude of 
bladder contraction and bladder volume. C-fibers 
are located in the mucosa and mucosa muscularis 
and are nocioreceptive, responding to stretch and 
overdistention. Recruitment of C-fibers during in- 
flammation or during neuropathic changes may 
cause bladder pain or urge incontinence (6). A- 
delta fibers located in the smooth muscle sense 
bladder fullness and wall tension. 


Neurotransmitters 


There are multiple nonadrenergic, noncholinergic 
neurotransmitters (NANC) present in the central 
and peripheral nervous systems that affect bladder 
function. These transmitters, along with various 
receptor families, offer unique targets for under- 
standing and manipulating lower urinary tract 
function. Opioids, serotonin, GABA, and 
dopamine represent a few of these transmitters. 
Serotonin inhibits the voiding reflex and has some 
role in increasing urethral tone. ATP acts on 
purine receptors P2X and P2Y to influence 
mechanosensory signaling (6,17). 
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Adenosine (the breakdown product of ATP) 
has receptors that can modulate afferent and effer- 
ent responses. Capsaicin is a vanilloid that stimu- 
lates and desensitizes unmyelinated C-fibers to 
produce pain and additional neuropeptides. 
Tachykinins (i.e., substance P, neurokinin A, neu- 
rokinin B) are released in response to capsaicin 
and mediate increased excitability of the bladder 
and bladder contractions and induce vasodilata- 
tion. Nitric oxide is a major inhibitory transmitter 
causing relaxation of urethral smooth muscle dur- 
ing voiding. In addition, it is also released from 
urothelium during bladder filling and may sup- 
press afferent nerve activity (6,17). Research is on- 
going to determine which of these transmitters and 
receptors can be used to influence lower urinary 
tract function and dysfunction. 


VOIDING DYSFUNCTION 


Many classifications exist for defining and strati- 
fying voiding dysfunction. Some address specific 
neurologic insults while others focus on urody- 
namic features. Each of these has strengths and 
limitations. A clinically useful paradigm focuses 
primarily on defining abnormalities with reference 
to urine storage and emptying (31). From a func- 
tional and anatomic standpoint, the bladder and 
bladder outlet (bladder neck and urethra) are the 
key components to normal voiding, and clinical di- 
agnosis and treatment planning can be aided by 
identifying dysfunction in these elements. A two- 
by-two matrix can be useful for orienting clinical, 
urodynamic, and neurologic information, as 
shown in Tables 18.1 and 18.2. 

The following discussion touches on specific 
causes of voiding dysfunction, many of which are 
specifically addressed elsewhere in this textbook. 
The list is not meant to be exhaustive, but serves in- 
stead to guide further thought and inquiry into the 
diagnosis and treatment of voiding dysfunction. 


DISORDERS OF URINE STORAGE 
Stress Incontinence 


Stress urinary incontinence is defined by the 
International Continence Society as the involun- 
tary leakage of urine with effort or exertion or on 
sneezing or coughing (32). During urodynamic 
evaluation, leakage is seen with abdominal con- 
traction in the absence of detrusor contraction. 
Stress incontinence accounts for approximately 
50% of cases of incontinence and is due to urethral 
dysfunction characterized by urethrovesical hyper- 
mobility or intrinsic sphincter deficiency (ISD). 
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Disorders of Storage 


Bladder Abnormal 


Bladder Normal 


Outlet abnormal Radical pelvic surgery 
Multiple sclerosis 
Parkinson's disease 
Shy-Drager 


Outlet normal Detrusor hyperactivity 


Stress incontinence 
Intrinsic sphincter deficiency 
Urethral hypermobility 
Urethral diverticulum 


Ectopic ureter 


—Supraspinal neurologic disease 


—Idiopathic 
—Decreased compliance 
—Sensory urgency 
—Inflammation 
—Infection 

—Fistula 
—Psychological 


Urethral hypermobility is due to loss of peri- 
urethral support to the pelvic floor musculature. 
Loss of the native tissue structure allows for mo- 
bility, with increases in abdominal pressure pre- 
venting adequate anatomic coaptation (33-35). 
With increasing abdominal pressure, the bladder 
neck and proximal urethra can be pulled open, al- 
lowing for incontinence. ISD is present in the set- 
ting of stress incontinence where urethral support 


Disorders of Emptying 


Bladder Abnormal 


is adequate. Poor coaptation of an intrinsic mu- 
cosal and muscular seal is thought to allow leakage 
of urine during increased intra-abdominal pres- 
sure. 

Both hypermobility and ISD can coexist, and 
many support that ISD must be present with any de- 
gree of stress incontinence. This follows the obser- 
vation that many women with varying degrees of 
urethral hypermobility have normal urinary control. 


Bladder Normal 


Outlet abnormal 


Outlet normal 


Anatomic obstruction 
Stricture 
Neoplasm 
Functional obstruction 
Hinman’s syndrome 
Fowler's syndrome 


Spinal cord injury 


Multiple sclerosis 
Parkinson's disease 


Myogenic 
Psychogenic 
Infectious 
Idiopathic 


Urodynamic testing with assessment of Valsalva 
leak point pressure as well as urethral pressure pro- 
filometry can provide information on outlet compe- 
tence. These studies, however, have not been defin- 
itively shown to stratify diagnosis or treatment 
selection in the setting of stress incontinence. 


Overactive Bladder/Urge Incontinence 


Overactive bladder is defined by the International 
Continence Society as “the complaint of a sudden 
compelling desire to pass urine that is difficult to 
defer” (32). This sensation of urgency is distin- 
guishable from the normal perception of bladder 
filling. The symptom of urgency is thought to be 
controlled by the central nervous system as brain 
activity in the pons and frontal lobes (36). In addi- 
tion, detrusor overactivity with severe contractions 
has been found to correlate with the level of ur- 
gency (37). Overactive bladder syndrome with in- 
continence is currently categorized as idiopathic 
but may have both myogenic and neurogenic 
causes. Denervation of the detrusor can promote 
infiltration of connective tissue, stiffening the 
bladder wall, which in turn leads to muscle hyper- 
trophy and incomplete emptying (38). In addition, 
ischemia can lead to neuronal injury, changing 
nerve stimulus response thresholds in the detrusor 
and causing overactivity (39). This may be a con- 
sequence of pregnancy, labor, and other types of 
pelvic floor injury. 

Management of the overactive bladder is multi- 
modal, including among other therapies dietary 
modification, pelvic floor exercises, and pharma- 
cological treatment with anticholinergic agents 
(40). These strategies are discussed in detail else- 
where in the text. 


Cerebrovascular Accident 


After a cerebrovascular accident or other brain in- 
jury, voiding dysfunction frequently occurs. 
Urinary incontinence can be seen in nearly half of 
patients in the acute phase after a cerebrovascular 
accident. Urinary retention affects as many as 47% 
(41). The most common long-term consequence is 
detrusor hyperreflexia (6). Due to damage to the 
cerebral cortex and the internal capsule, patients 
may lose volitional control but maintain sphinc- 
teric control. This is primarily a problem of stor- 
age, as the voiding mechanism is otherwise nor- 
mal. True detrusor-sphincter dyssynergia does not 
occur, as these lesions are above the pons. 
“Pseudodyssynergia” may be seen as patients try 
to contract the external sphincter in response to in- 
voluntary detrusor contractions (17). 
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Fistula 


Vesicovaginal fistulas most commonly present 
with continuous urinary drainage from the vagina. 
In developing countries, they are typically a conse- 
quence of complicated vaginal delivery. Where ac- 
cess to adequate obstetrical care is routine, vesico- 
vaginal fistulas are seen after hysterectomy with 
an incidence of 0.1% to 0.2%. Other sources in- 
clude pelvic radiation for malignancy. In evaluat- 
ing vesicovaginal fistulas, it is important to ex- 
clude possible ureteral injury with an appropriate 
imaging study (retrograde pyelogram, computed 
tomography scan, intravenous pyelography) and 
cystoscopy. 


Urethral Diverticulum 


Urethral diverticula are most commonly seen in 
patients with dysuria, postvoid dribbling, and dys- 
pareunia. It is found in 1% to 5% of the general 
population and up to a third of patients have a his- 
tory of recurrent urinary tract infections (42). 
Patients may have a tender anterior vaginal wall 
mass on examination. Cystoscopy, urethrography, 
and pelvic magnetic resonance imaging are helpful 
for diagnosis and treatment planning. Transvaginal 
repair includes excision of the diverticulum and 
tension-free reconstruction of the floor of the ure- 
thra. Postoperative stress incontinence can occur, 
and simultaneous or subsequent pubovaginal sling 
may be required. 


MIXED DISORDERS 


Mixed disorders are conditions that may manifest 
both emptying and storage abnormalities. These 
most commonly involve neuropathic conditions of 
traumatic, infectious, inflammatory, or degenera- 
tive origin. Two manifestations of this class of dis- 
orders require specific explanation. These are de- 
trusor sphincter dyssynergia and autonomic 
dysreflexia. 

Detrusor sphincter dyssynergia is a neuro- 
pathic discoordination between normal bladder 
contraction and urethral sphincter relaxation. This 
causes functional obstruction, significant eleva- 
tion of intravesical pressure, and poor emptying. 
The most significant effect of this condition is 
possible upper tract injury when intravesical pres- 
sures exceed 40 cm H2O (43). Progression can 
worsen detrusor hyperreflexia and impair ade- 
quate storage. Detrusor sphincter dyssynergia can 
affect both the internal smooth muscle bladder 
neck closure mechanism as well as the external 
Striated sphincter. Urodynamic testing with video 
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and electromyography (EMG) monitoring can aid 
in defining these lesions. 

Autonomic dysreflexia is an exaggerated sym- 
pathetic response to afferent stimuli at or below a 
T6 spinal cord lesion. It occurs as a result of sym- 
pathetic dysregulation of the viable distal spinal 
cord. Spinal cord lesions above T6 may trigger 
sympathetic autonomic outflow from either auto- 
nomic or somatic stimulation. Patients typically 
have bradycardia, headache as a consequence of 
severe hypertension, and sweating. These symp- 
toms can be triggered by lower urinary tract ma- 
nipulation such as catheter insertion, overdisten- 
tion of the bladder, or lower extremity muscle 
spasm. Treatment begins with immediate removal 
of the offending factor and pharmacologic control 
of acute hypertension. 


Multiple Sclerosis 


Multiple sclerosis is an autoimmune, focal axon- 
sparing demyelinating disease frequently diag- 
nosed between ages 20 and 50, with a female-to- 
male predominance of 3:2. Nearly 80% of 
patients diagnosed with multiple sclerosis have 
lower urinary tract dysfunction, and 2% to 15% of 
patients report voiding symptoms at the time of 
presentation (44). The spectrum of voiding dys- 
function includes disorders of both storage and 
emptying, and both the bladder and outlet can be 
involved. Consequently, diagnosis of multiple 
sclerosis—related voiding dysfunction can be chal- 
lenging. Detrusor hyperreflexia is the predomi- 
nant voiding pattern, manifesting a spectrum of 
frequency, urgency, and urge incontinence. 
Areflexia or hypocontractility can also develop. 
Detrusor sphincter dyssynergia is seen in up to 
60% of multiple sclerosis patients. Magnetic res- 
onance findings do not always correlate with 
voiding patterns (44-46). Urodynamic testing 
should be included in the workup and treatment 
planning of these disorders, and bladder manage- 
ment may be coordinated with other care 
providers, including urology, neurology, physia- 
try, and physical therapy. Satisfactory therapy 
may incorporate behavioral modification, phar- 
macologic agents, neural stimulation techniques, 
reconstructive pelvic surgery, and clean intermit- 
tent catheterization when necessary. 


Spina Bifida Occulta 


Spina bifida occulta is a spinal dysraphism with 
lack of the spinal vertebral arch covering the cord 
in the lumbosacral region (47). The diagnosis is 
suggested by physical examination (i.e., sacral hair 


pattern, sacral dimple, or dermal sinus). Adults 
may have detrusor hyperreflexia, detrusor are- 
flexia, or a normal examination. 


Spinal Cord Injury (17) 


Spinal cord injury can be seen as a consequence of 
trauma and occasionally infection and inflamma- 
tion (i.e., transverse myelitis, meningitis). The 
level of the lesion typically gives insight into the 
type of voiding dysfunction encountered, but wide 
variability is seen according to injury severity and 
completeness. As a result, neither the pattern nor 
the natural history of voiding dysfunction follow- 
ing spinal cord injury can be reliably predicted. 
Following an acute spinal injury there is an initial 
period of spinal shock. During this phase of injury 
and recovery, suppression of autonomic and so- 
matic activity below the level of the lesion leads to 
urinary retention. This typically continues for up 
to 6 to 12 weeks after injury. 

In presacral spinal cord injuries, patients com- 
monly develop bladder instability (48). After 
spinal shock resolves, bladder afferents can de- 
velop hypersensitivity as the spinal cord attempts 
repair, leading to bladder instability (49). In 
suprasacral injury above T7, patients most often 
experience detrusor hyperreflexia, striated exter- 
nal sphincter dyssynergia, and smooth (internal) 
sphincter dyssynergia. Detrusor sphincter dyssyn- 
ergia is most commonly seen in lesions between 
the pons and the sacral cord. Patients typically 
lack bladder sensation and are at risk for auto- 
nomic dysreflexia. In suprasacral injury below 
T7, patients experience detrusor overactivity, 
smooth sphincter synergy, striated sphincter 
dyssynergia, and absent bladder sensation. In 
sacral cord injury, the detrusor is areflexic, with 
normal or high compliance. There is fixed sphinc- 
ter tone, and urinary incontinence, when seen, is 
secondary to overflow. 


Parkinson’s Disease 


Parkinson’s disease is a neurodegenerative disor- 
der that affects the dopaminergic neurons in the 
substantia nigra, affecting movement. Symptoms 
typically include a resting tremor, rigidity, and 
bradykinesia (50). Urinary symptoms include de- 
trusor overactivity manifesting as urgency, fre- 
quency, and nocturia. Patients also may have 
sphincter bradykinesia with detrusor overactivity, 
giving a picture of pseudodyssynergia. The 
smooth internal sphincter is synergic (17). The 
severity of Parkinson’s disease may not correlate 
with urodynamic findings. 


Shy-Drager Syndrome 


Also known as multiple system atrophy, this syn- 
drome is characterized by neuronal cell loss and 
atrophy in the brain, spinal cord, and autonomic 
ganglia. Patients may present with orthostatic hy- 
potension, anhidrosis, and variable degrees of 
cerebellar and parkinsonian symptoms (17). The 
most common urodynamic finding is urinary ur- 
gency and frequency. Videourodynamics will re- 
veal the classic finding of an open bladder neck 
seen with striated sphincter denervation. 


Pelvic Surgery (Radical Hysterectomy, 
Abdominoperineal Resection) 


Injury to the hypogastric nerves can occur during 
dissection of the presacral and periaortic lymph 
nodes or resection of the rectouterine, uterosacral, 
cardinal, and vesicovaginal ligaments. The extent of 
vaginal resection has a direct bearing on bladder 
dysfunction postoperatively (51-54). A degree of 
spontaneous recovery is usually seen postopera- 
tively within the first 6 months, while long-term dys- 
function is seen in up to 30% (55). Initially, the blad- 
der may be hypertonic with decreased functional 
capacity postoperatively and over time it may be- 
come hypotonic, with poor contractility (56). 
Sensory function may also be affected due to 
parasympathetic disruption (57). During resection of 
the upper portion of the vagina, the structural sup- 
port of the bladder and bladder neck may be compro- 
mised, leading to stress incontinence (58-60). 


Colon Resection 


Up to 70% of patients after abdominoperineal re- 
section suffer voiding dysfunction. The primary 
cause is damage to pelvic autonomic nerves (61). 
The degree of pelvic dissection is once again di- 
rectly related to the extent of postoperative bladder 
dysfunction (62). Disruption of the pelvic nerves 
leads to detrusor areflexia and urinary retention 
(61). Additional damage to the pudendal nerve can 
cause urinary incontinence due to sphincteric 
weakness (63-66). Injury to sympathetic input 
leads to poor accommodation and decreased blad- 
der compliance. This collection of injuries can cre- 
ate a bladder with poor storage, a weak outlet, and 
absent contractility. In about 15% to 20% of pa- 
tients, the resulting dysfunction is permanent (17). 


DISORDERS OF EMPTYING 
Postoperative Urinary Retention 


The underlying cause of postoperative urinary re- 
tention is decreased detrusor contractility and in- 
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creased bladder outlet resistance (67,68). General 
anesthetics can have a depressant effect on the 
bladder, while spinal anesthesia rapidly blocks the 
voiding reflex. Sympathetic stimulation associated 
with postoperative pain, anxiety, or overdistention 
of the bladder may stimulate a-1 receptors and in- 
crease outlet resistance (68). 

Emotional factors may also contribute to reten- 
tion. As mentioned earlier, neurons in the pontine 
storage center can be activated by external stimuli. 
These neurons project to the motor neurons in 
Onuf’s nucleus and require inhibition in order to 
void (16,69,70). 


Pseudomyotonia (Fowler's Syndrome) 


Fowler’s syndrome is caused by incomplete relax- 
ation of the external urethral sphincter during 
voiding. EMG studies reveal complex repetitive 
discharges, which are thought to be direct muscle- 
to-muscle transmission of excitatory impulses 
rather than from neuronal pathways (71). Seen 
more commonly in young women, there is also an 
association with polycystic ovary syndrome. 


THERAPY FOR SELECT CAUSES OF 
VOIDING DYSFUNCTION 


Therapy for voiding dysfunction is based on the 
premise that the dysfunction symptoms are due to 
either a failure to store urine or a failure to empty. 
When considering treatment options for patients, 
the goal should be to improve storage or facilitate 
emptying. Therapy to increase storage is directed 
toward inhibiting bladder contractility, decreasing 
sensory input from the bladder to the spinal cord, 
mechanically increasing bladder capacity, or in- 
creasing bladder outlet resistance. Therapy to in- 
crease emptying should be directed toward in- 
creasing intravesical pressure, decreasing outlet 
resistance, or facilitating the micturition reflex. 
Tables 18.3 and 18.4 outline some of the options to 
restore a balanced voiding pattern based on abnor- 
malities of bladder and outlet function. 


SUMMARY 


Normal voiding requires a series of well-orches- 
trated neuromuscular events. There must be intact 
neural circuitry from the brain to the bladder and 
a constantly changing balance between neuromus- 
cular inhibition and facilitation. Dysfunction in 
this system can occur at all levels, including cel- 
lular epithelial changes in the bladder, anatomic 
loss of support, and neural miscommunication 
from the cerebral cortex to the cauda equina. 
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Therapies to Increase Bladder Storage of Urine (6) 


Bladder Behavioral therapies 
Timed voiding 
Pelvic floor muscle strengthening 
Pharmacology 
Antimuscarinic agents 
Tricyclics 
Neuromodulation 
Sacral nerve stimulation 
Botulinum toxin 
Neurectomy 
Bladder augmentation 
Outlet Behavior therapies 
Pharmacology 
Sympathomimetics 
Vaginal or perineal support devices 
Surgical repair of sphincter 
Urethral bulking 
Suburethral slings 
Colposuspension 
Artificial urinary sphincter 


Therapies to Increase Bladder Emptying 


Bladder Bladder pharmacology 
Reduction cystoplasty 
Neuromodulation 
Valsalva and Credé maneuvers 
Intermittent catheterization 
Outlet Pharmacology 
Alpha blockers 
Behavioral therapies 
Intermittent catheterization 


When problems arise, correlation between clinical 
symptoms and a practical understanding of the 
structure and function of urine storage and empty- 
ing can guide diagnosis and therapy. 
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CHAPTER 19 


Preoperative and 
Postoperative Complications 
and Management 


GENERAL CONSIDERATIONS 


All surgical procedures involve some risk of intra- 
operative or postoperative complications, anes- 
thetic risk, and the possibility of long-term mor- 
bidity, loss of function, or death. Much of the risk 
to an individual patient is based on the pathology 
necessitating surgery and her medical comorbidi- 
ties. Pelvic organ prolapse and urinary and fecal 
incontinence are disabling conditions with signifi- 
cant burdens of disease and loss of function. They 
are not, however, fatal diseases. Every considera- 
tion must be made to weigh the risks of surgery 
against the natural history of the disease being 
treated. Many interventions are available to both 
assess and reduce an individual patient’s risk of 
complications during and immediately following 
surgery. Many of these interventions are backed 
by sufficient medical evidence that they have been 
recommended to all surgeons and hospitals. 
Indeed, agencies such as the Institute for 
Healthcare Improvement (IHI), Agency for 
Healthcare Research and Quality (AHRQ), Center 
for Medicare Services (CMS) and the Joint 
Commission on the Accreditation of Healthcare 
Organizations (JCAHO) have identified certain 
perioperative practices for universal implementa- 
tion. Table 19.1 lists eleven practices identified by 
AHRQ with the best evidence to improve patient 
safety. Four of these relate directly to periopera- 
tive care, and three will be discussed below (1). 
Additionally, there are some time-honored prac- 
tices and routines that may actually increase the 
risk of certain complications. It is every surgeon’s 
responsibility to remain current on a set of best 
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practices for perioperative care and to advocate for 
their implementation in an organized fashion by 
hospital operating rooms and practices. 

The goals of perioperative care are to minimize 
the risk to individual patients and to maximize the 
likelihood of a successful surgical outcome and re- 
turn to normal function. Within this framework are 
the preoperative medical evaluation, immediate 
preoperative care, and postoperative care. The 
goals of the preoperative medical evaluation are to 
maximize the functional status of individual pa- 
tients with known disease, and to screen based on 
history and risk factors for subclinical conditions 
that may affect their response to surgery. A de- 
tailed discussion of the preoperative medical eval- 
uation is beyond the scope of this chapter, but all 
pelvic surgeons should be familiar with this sub- 
ject. Surgical clearance by an outside provider 
does not abdicate the surgeon of his or her primary 
responsibility for the overall care of the patient. 
Patients undergoing reconstructive pelvic surgery 
are often older and have a greater number of co- 
morbidities or risk factors that must be addressed 
prior to surgery. 

Surgery for the correction of pelvic floor dys- 
function is common. The lifetime risk of surgery 
for pelvic organ prolapse or urinary incontinence 
is estimated to be 11%, with 30% of patients seek- 
ing reoperation for recurrent symptoms (2). Rates 
of operative complications and perioperative mor- 
bidity are low in benign gynecologic surgery. The 
VALUE study estimated the overall risk of major 
complications in hysterectomies for benign indica- 
tions to be 3% (3). However, pelvic reconstructive 
surgery involves a substantially higher risk of in- 
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Interventions Identified by AHRQ with 
Best Evidence to Improve Patient 
Safety, 2001 


e Appropriate use of prophylaxis to prevent venous 
thromboembolism in patients at risk 

Use of perioperative beta blockers in appropriate 
patients to prevent perioperative morbidity and 
mortality 

Use of maximum sterile barriers while placing cen- 
tral intravenous catheters to prevent infections 
Appropriate use of antibiotic prophylaxis in surgi- 
cal patients to prevent postoperative infections 
Asking that patients recall and restate what they 
have been told during the informed consent 
process 

Continuous aspiration of subglottic secretions 
(CASS) to prevent ventilator-associated pneumonia 
Use of pressure-relieving bedding materials to pre- 
vent pressure ulcers 

Use of real-time ultrasound guidance during cen- 
tral line insertion to prevent complications 

Patient self-management for warfarin (Coumadin) 
to achieve appropriate outpatient anticoagulation 
and prevent complications 

Appropriate provision of nutrition, with a particu- 
lar emphasis on early enteral nutrition in critically 
ill and surgical patients 

Use of antibiotic-impregnated central venous 
catheters to prevent catheter-related infections 


AHRQ, Agency for Healthcare Research and Quality. 


traoperative and perioperative complications than 
surgery for other benign gynecologic conditions. 
The reported rates are similar to those observed in 
gynecologic oncology procedures. Lambrou et al 
published a retrospective case series of 100 recon- 
structive pelvic surgery cases. They reported an 
overall prevalence of complications of 46% (4,5). 
Patients undergoing reconstructive pelvic surgery 
are often older, undergo lengthy surgeries, and 
have histories of prior pelvic surgery (5—9). All of 
these are known to increase surgical morbidity and 
mortality. In addition, patients undergoing recon- 
structive pelvic surgery often have severely dis- 
torted anatomy that also increases the risk of sur- 
gical injury. 

This chapter will briefly review some topics in 
perioperative care, including the use of prophylac- 


tic antibiotics, perioperative beta blockers, deep 
vein thrombosis (DVT) prophylaxis, and urinary 
catheter use. In addition, specific intraoperative 
complications and management will be discussed. 
These include lower urinary tract injury, pelvic 
hemorrhage and hematoma formation, foreign 
body/mesh-related complications, and postopera- 
tive voiding dysfunction. 


PERIOPERATIVE CARE 
Prophylactic Antibiotics 


The use of antibiotics to prevent surgical site in- 
fections such as cuff cellulitis and pelvic abscess 
in hysterectomy patients is well established (10). 
Moreover, antibiotic prophylaxis is also recom- 
mended to prevent surgical site infections in ab- 
dominal wounds. Surgical site infections are the 
second most common source of nosocomial infec- 
tion in the United States. (11). Their prevention 
and the appropriate use of prophylactic antibiotics 
have received much attention in recent years. The 
Institute for Patient Safety, JCAHO, Centers for 
Disease Control and Prevention, and CMS have all 
contributed to new guidelines and performance 
standards aimed at reducing the incidence of surgi- 
cal site infections (12). Recent studies indicate sig- 
nificant variation from recommended practices 
and the need for ongoing efforts to improve com- 
pliance. In a review of 34,133 Medicare patients at 
2,965 hospitals in the United States, only 55.7% of 
patients received a dose of antibiotics within 1 
hour before incision, and prophylaxis was discon- 
tinued within 24 hours of surgery end time for only 
40.7% of patients. This study included patients un- 
dergoing vaginal and abdominal hysterectomy as 
well as other general and thoracic surgical proce- 
dures (13). 

Current guidelines recommend that prophylac- 
tic antibiotics be administered within 60 minutes 
of incision time and be discontinued within 24 
hours of surgery. The antimicrobial agent chosen 
should be active against the likely infectious or- 
ganisms to be encountered in the surgery per- 
formed and should have an appropriate safety pro- 
file for the patient (11). For gynecologic surgery, 
cefazolin and cefotetan are endorsed as appropri- 
ate choices for nonallergic patients. For patients 
unable to tolerate cephalosporins, clindamycin 
with or without gentamicin or aminoglycosides 
are recommended regimens. These recommenda- 
tions are for patients undergoing hysterectomy. 
Recommendations by the American College of 
Obstetricians and Gynecologists do not endorse 
prophylaxis for laparoscopy, urodynamics, and 
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exploratory laparotomy not involving hysterec- 
tomy or bowel surgery (10). There is also evi- 
dence that antibiotic prophylaxis is not required 
for office cystoscopy and for urodynamics (14). A 
study by Cundiff et al demonstrated no difference 
in the rate of postprocedure urinary tract infection 
(UTD between nitrofurantoin and placebo in pa- 
tients undergoing combined cystourethroscopy 
and urodynamics. 

Several issues related specifically to recon- 
structive pelvic surgery are not addressed in the lit- 
erature. Clearly, any patient having reconstructive 
surgery involving a hysterectomy should receive 
antibiotic prophylaxis. However, current guide- 
lines do not address abdominal reconstructive op- 
erations not involving hysterectomy or vaginal 
procedures involving neither hysterectomy nor 
colpotomy. Several examples include abdominal 
sacral colpopexy, vaginal cystocele and rectocele 
repairs, midurethral sling operations for urinary in- 
continence, and the newer minimally invasive total 
mesh repairs for uterine and vaginal prolapse. In 
addition, little information in the literature exists 
regarding the appropriateness and duration of an- 
timicrobial prophylaxis for surgery involving syn- 
thetic and biomaterial implants. Most surgeons 
would favor the use of antibiotic prophylaxis in 
these cases; however, the question has yet to be 
studied in a rigorous manner. It has been our prac- 
tice to use prophylactic antibiotics in all recon- 
structive procedures, albeit with little evidence to 
guide our practice. The history of surgical innova- 
tion has many stories of time-honored practices 
failing to show benefit after undergoing scientific 
study. Given the risks of unnecessary antimicro- 
bial usage, perhaps these issues will receive 
scrutiny as the discipline of female pelvic medi- 
cine and reconstructive surgery continues to ma- 
ture and develop its scientific base. 


Beta Blockers 


Beta blockers have been demonstrated to reduce 
cardiac morbidity and mortality in patients under- 
going major noncardiac surgery (15-17). 
Perioperative cardiac events occur in 1% to 5% of 
all patients undergoing noncardiac surgery (15). 
The exact risk in women undergoing reconstruc- 
tive pelvic surgery is unknown. Lambrou et al re- 
ported a 2% rate of cardiac complications in a se- 
ries of 100 reconstructive pelvic surgery cases, and 
Waetjen reported a 1.1% rate based on analysis of 
data from the National Hospital Discharge 
Summary (4,18). Toglia reported three cases of 
myocardial infarction in 54 women aged 70 to 85 
(5). Although this topic may seem remote from the 


purview of the gynecologic surgeon, it is impor- 
tant to remember that the operating surgeon is the 
lead person in the team responsible for patient 
safety throughout the perioperative period. 
Furthermore, several patient safety organizations, 
including AHRQ, have identified perioperative 
beta blockade as an intervention with sufficiently 
strong scientific evidence to support implementa- 
tion (1). 

There are several compelling reasons why pa- 
tients undergoing reconstructive pelvic surgery 
may be likely to benefit from perioperative beta- 
blocker therapy. Reconstructive surgery is often 
performed in older patients who, based on age and 
other comorbidities, are at increased risk for car- 
diovascular events perioperatively. Secondly, pa- 
tients seeking surgery for pelvic floor disorders 
may have better functional status than age- 
matched patients undergoing nonelective surgery 
by other specialties and therefore may not undergo 
the same in-depth preoperative evaluation as 
acutely ill patients. Patients with known cardiac 
disease are usually triaged and treated in a manner 
to minimize their potential for complications. 
Undiagnosed, and thus untreated, cardiac disease 
may represent a large risk in our patient popula- 
tion. Furthermore, cardiac symptoms do not re- 
ceive the same evaluation in women as they do in 
men. Cardiac disease is underdiagnosed and un- 
dertreated in the female population. Cardiac dis- 
ease presents with atypical symptoms in women 
(19). All of these factors may leave our patients es- 
pecially vulnerable to morbidity or mortality from 
undiagnosed cardiac disease that comes to light 
only during the physiologic stress of surgery. 

Risk-based algorithms have been devised to 
identify patients likely to benefit the most from pe- 
rioperative beta-blocker use. The two algorithms 
quoted commonly in the literature are in Table 
19.2. Based on 1997 data, 42% of patients under- 
going surgery for prolapse are over age 60 and 
22% are over age 70 (18). Based on age alone, pa- 
tients undergoing abdominal repairs of pelvic 
organ prolapse represent a population likely to 
benefit from intervention. 

Metoprolol and atenolol are the two most stud- 
ied beta blockers used in the perioperative period. 
Some studies suggest the greatest benefit if started 
prior to surgery, while others looked at the effects of 
starting beta blockers at the time of induction of 
anesthesia. All interventions looked at variable time 
periods of postoperative treatment (days to 1 
month). There are several randomized trials in the 
literature with some heterogeneity regarding patient 
populations, medication, intervention, and follow- 
up periods. However, some conclusions can be 
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Indications for Beta-Blocker Use 


Beta blockers for any TWO of the following: 
Age >65 
Hypertension 
Current smoker 
Serum cholesterol >240 
Non-insulin-dependent diabetes 
Revised Cardiac Risk Index (RCRI) 
One point for each of the following: 
Intraperitoneal procedure 
History of ischemic heart disease 
History of cerebrovascular disease 
Insulin-dependent diabetes 
Serum creatinine >2.0 


made. Perioperative beta blockers benefit high-risk 
patients (Revised Cardiac Risk Index above 2) and 
are likely to benefit to moderate-risk patients 
(Revised Cardiac Risk Index above 1) with a low 
chance for harm. A recent meta-analysis found a 
benefit for perioperative cardiac mortality (number 
needed to treat [NNT] = 20), long-term overall 
mortality (NNT = 11), long-term cardiac mortality 
(NNT = 10), myocardial infarction (NNT = 14), 
and myocardial ischemia (NNT = 6). Results of a 
recent cohort study showed similar results for over- 
all in-hospital mortality. Interestingly, this study 
also showed that women were less likely than men 
to receive beta blockers perioperatively (15). A 
large, well-designed randomized controlled trial 
with strict inclusion criteria and patients represent- 
ing the spectrum of noncardiac surgery is needed. 
Until then, prophylaxis against cardiac events, car- 
diac mortality, and overall mortality with perioper- 
ative beta blockers is recommended for moderate- 
to high-risk groups, and the criteria in Table 19.2 
are reasonable. Patients undergoing reconstructive 
pelvic surgery are a potentially high-risk group. 


DVT Prophylaxis 


The risk of DVT following major gynecologic sur- 
gery in patients not receiving prophylaxis is esti- 
mated to be between 15% and 40%. Risk factors 
include increasing age, previous venous throm- 
boembolism, and surgery for gynecologic malig- 
nancy (20,21). In addition, major reconstructive 
pelvic surgery should be considered a risk factor. 
In 2001, Geerts presented a risk stratification 


model and recommendations that are endorsed by 
the American College of Chest Physicians and 
adopted by the Center for Medicare Services as 
part of the Surgical Care Improvement Project. 
These were revised again in 2004. Based on this 
model, patients between age 40 and 60 undergoing 
major surgery are at moderate risk and patients 
over age 60 undergoing major surgery (or age 40 
with additional risk factors) are at high risk. 
Without prophylaxis, moderate-risk patients have 
a 10% to 20% risk for calf DVT, a 1% to 2% risk 
of pulmonary embolism (PE), and a 0.5% risk for 
fatal PE; high-risk patients have a 20% to 40% risk 
for calf DVT, a 2% to 4% risk for PE, and a 1.0% 
risk of fatal PE (21). A group-specific model of 
prophylaxis has been recommended. Individual 
patients are assigned a group (moderate or high 
risk) based on age, procedure, and risk factors and 
appropriate prophylaxis is instituted based on rec- 
ommendations for that risk group. 

Based on 1997 data from the National Hospital 
Discharge Summary, 42% of patients having sur- 
gery for pelvic organ prolapse were over age 60, 
and an additional 18% were between 50 and 60 
years old. The mean age was 55 years (18). 
Therefore, based on age criteria alone, at least 40% 
of patients undergoing reconstructive pelvic sur- 
gery are in the high-risk category for venous 
thromboembolism. The above estimates of risk are 
based on routine benign gynecologic surgical pro- 
cedures. There is evidence that reconstructive 
pelvic surgery has a higher inherent risk of compli- 
cations than routine gynecologic surgery. Lambrou 
et al showed that reconstructive surgeries have 
complication rates similar to gynecologic oncology 
surgeries. Specific to venous thromboembolism 
risk, they showed a 3% PE rate in their series of pa- 
tients receiving venous thromboembolism prophy- 
laxis in a university hospital setting. This is 10 
times the risk observed in the CREST study of pa- 
tients undergoing gynecologic surgery for benign 
disease (4). Based on these considerations, it 
should be clear that patients undergoing surgery for 
pelvic floor disorders are at high risk for venous 
thromboembolism and that the risk estimates for 
major gynecologic surgery likely represent the 
lower end of the true risk estimate range. 

The American College of Chest Physicians rec- 
ommends the use of anticoagulant-based prophy- 
laxis, with mechanical prophylaxis being used 
only in patients considered to be at high risk of 
bleeding. Anticoagulant prophylaxis for moderate- 
risk patients includes unfractionated heparin 5,000 
U twice per day or low-molecular-weight heparin 
daily. For higher-risk patients, including recon- 
structive surgery patients, heparin 5,000 U three 


CHAPTER 19 e@ Preoperative and Postoperative Complications and Management 327 


times per day or low-molecular-weight heparin 
with or without sequential compression devices 
are acceptable choices (21). Continued venous 
thromboembolism prophylaxis following hospital 
discharge is largely untested in gynecologic sur- 
gery patients and should be considered only in pa- 
tients who are undergoing cancer surgery and who 
are over 60 years of age or have previously expe- 
rienced a venous thromboembolism. Prophylaxis 
should continue for 2 to 4 weeks after hospital dis- 
charge in these highest-risk groups (22). 


Catheter Use 


UTIs account for about 40% of hospital-acquired 
(nosocomial) infections, and about 80% of these 
are associated with urinary catheters (23). Nearly 
all patients having reconstructive pelvic surgery 
will have a urinary catheter inserted sometime dur- 
ing their hospital stay. There are no absolute 
guidelines for catheter care, and often care must be 
individualized based on specific patient factors 
and functional status. However, some general 
principles apply, including aseptic insertion tech- 
niques, maintenance of a closed drainage system, 
and minimizing the duration of catheter usage 
postoperatively. 

With a properly maintained closed drainage 
system, the risk of infection is between 5% and 
10% per day, and up to 50% of patients will re- 
main free of infection after 7 days (24). 
Management is often complicated in patients un- 
dergoing surgery for advanced pelvic organ pro- 
lapse or urinary incontinence because of the risk of 
postoperative urinary retention and the need for 
voiding trials following surgery. However, early 
voiding trials are now the norm following recon- 
structive pelvic surgery, with most patients begin- 
ning voiding trials by the second postoperative 
day. In modern practice, it seems that the majority 
of patients will be catheterized for less than 2 days. 
Patients requiring long-term catheterization are 
best managed with clean intermittent self-catheter- 
ization, although suprapubic catheterization re- 
mains an option in selected cases. 

Investigators have examined several issues re- 
lated to catheter usage in adults and their potential 
to reduce the incidence of UTI, including the type 
of catheter material, the method of catheterization 
(indwelling transurethral and suprapubic, or inter- 
mittent), the duration of catheterization, and the 
use of prophylactic antibiotics. This topic has also 
been the subject of several recent Cochrane group 
reviews (23,25). 

With regards to catheterization method (supra- 
pubic versus indwelling urethral versus intermit- 


tent urethral), the Cochrane group concluded that 
there was evidence that suprapubic catheters have 
advantages over indwelling urethral catheters in 
terms of bacteriuria, recatheterization, and dis- 
comfort (23). However, the clinical significance of 
bacteriuria in these cases is not clear. Furthermore, 
there was no information about possible complica- 
tions or adverse effects during catheter insertion. 
Severe complications from suprapubic catheter in- 
sertion have been reported and include major vas- 
cular and bowel injuries. There is limited evidence 
that the use of intermittent catheterization carries a 
lower risk of bacteriuria than indwelling urethral 
catheterization. No clear consensus exists in the 
literature, especially as it applies to reconstructive 
pelvic surgery (25). It seems that any benefits in 
terms of reduced infection rates from the routine 
use of suprapubic catheters are outweighed by pos- 
sible complications related to insertion and main- 
tenance. Intermittent clean catheterization is the 
preferred method of bladder drainage from an in- 
fectious standpoint; however, its use is limited in 
the immediate postoperative period because of 
cost and patient discomfort. In patients requiring 
long-term bladder drainage, an attempt should be 
made to teach intermittent self-catheterization. 
The balance between risks and benefits favors con- 
tinuous transurethral bladder drainage for short- 
term use in the postoperative period in routine 
cases, with suprapubic catheters reserved for spe- 
cific situations in individual patients. 

There is no evidence to support the use of an- 
tibiotics to reduce the incidence of UTIs in post- 
operative patients requiring transurethral catheter- 
ization. The use of prophylactic antibiotics in 
patients requiring bladder drainage beyond 24 
hours does reduce the rate of microbiologic iso- 
lates recovered in the urine; however, there is no 
evidence that this results in fewer clinical UTIs 
when compared to patients not receiving antibi- 
otics (23,25). Patients managed with clean inter- 
mittent catheterization do not require antibiotics. 
There is evidence that patients managed with 
suprapubic catheterization may benefit from pro- 
phylactic nitrofurantoin, with reduced rates of 
UTI at catheter removal. In patients managed by 
suprapubic catheterization, antibiotic prophylaxis 
may be warranted (26). 

The choice of catheter material has also been 
studied as an intervention to reduce UTI rates in 
hospitalized patients. Silver alloy—impregnated 
catheters have been shown to have several bene- 
fits, including reducing the incidence of bacteri- 
uria and symptomatic UTI in adults requiring 
short- and long-term catheterization. Some analy- 
ses have also demonstrated a cost savings with the 
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use of such catheters. These catheters are not yet in 
routine use in most institutions (23). 

There is much work remaining to be done to 
address optimal methods for postoperative urinary 
catheterization in reconstructive pelvic surgery. 
The basic principles of a closed drainage system 
inserted under sterile conditions that remains in 
place for the shortest duration possible seems the 
basis standard for appropriate care. Questions re- 
garding optimal method of voiding trial and the 
timing for the initiation of voiding trials have yet 
to be answered by high-quality research studies 
(25). 


INTRAOPERATIVE COMPLICATIONS 
Lower Urinary Tract Injury 


Injury to the bladder or ureter can occur during any 
pelvic operation. Anti-incontinence procedures 
and reconstructive surgeries for advanced prolapse 
increase the risk of such injuries. Unrecognized 
lower urinary tract injury in gynecologic surgery 
represents a source of permanent disability to pa- 
tients and significant litigation risk for hospitals 
and surgeons (27). The overall incidence rates for 
urinary tract injury in reconstructive pelvic surgery 
are difficult to estimate, and only a few studies 
have looked at such procedures separate from 
other gynecologic surgery and hysterectomy. A re- 
cent review article cited a range of 2% to 12% in 
surgeries for advanced pelvic organ prolapse (28). 
The rates of injury for individual procedures vary 
widely but have been reported as follows: tension- 
free vaginal tape (TVT) 4% (bladder) (29,30), 
Burch urethropexy 3% to 6% (bladder, urethra) 
(31,32), traditional bladder neck slings 3% to 7% 
(bladder) (33), abdominal sacral colpopexy 3% to 
4% (bladder or urethra) (34), sacrospinous suspen- 
sion 3% to 4% (bladder), and high uterosacral sus- 
pension 11% (ureter) (35). Bladder injuries are 
more common than ureteral injuries. All surgeons 
performing these procedures must be well trained 
in techniques necessary for the prevention, detec- 
tion, and repair of lower urinary tract injuries. 
Injury to the bladder can occur at any point dur- 
ing surgery, such as during peritoneal access, dur- 
ing dissection of the vesicovaginal space during 
abdominal or vaginal surgery, during open retrop- 
ubic dissection, or during the passage of trocars 
when performing minimally invasive mid-urethral 
slings. In a recent study of the long-term follow-up 
of bladder perforation by Armenakas et al, two 
thirds of bladder injuries were localized to the an- 
terior wall or dome of the bladder and one third to 
the base. Risk factors for bladder perforation in- 


clude prior cesarean section, large fibroid uterus, 
and laparoscopic hysterectomy (36). The risk of 
bladder injury can be minimized by careful atten- 
tion to hemostasis, sharp dissection, and high entry 
into the peritoneal cavity during laparotomy. In 
some cases, intentional high, extraperitoneal cys- 
totomy can be used to facilitate further dissection 
of the bladder and avoid an unintentional or diffi- 
cult-to-repair injury to the bladder (37). In the past, 
some authors have advocated the universal use of 
such a technique in all open retropubic operations. 
Distention of the bladder can also facilitate identi- 
fication of the correct tissue planes during difficult 
dissection. This is easily accomplished by retro- 
grade filling of the bladder transurethrally through 
either a three-way or conventional Foley catheter. 
The distention medium is either sterile water or 
preferably dyed irrigation fluid or sterile infant 
formula. The use of opaque media also allows for 
identification of possible small perforations in ad- 
dition to identification of the correct dissection 
plane. 

Intraoperative detection and immediate repair 
of bladder injuries is the single most important 
step in avoiding the risk for long-term sequelae 
such as fistula formation (38). Direct visual in- 
spection and a high index of suspicion may aid in 
the recognition of bladder injuries; however, cys- 
toscopic inspection of the bladder mucosa is the 
preferred method following reconstructive surgi- 
cal procedures (39). A comprehensive review of 
the use of cystoscopy in gynecologic surgery was 
published in 1999 and showed a detection rate for 
bladder injuries of 10 per 1,000 cases with cys- 
toscopy and only 2.6 per 1,000 cases without intra- 
operative cystoscopy. With intraoperative cys- 
toscopy, up to 85% of unsuspected bladder injuries 
were successfully identified and treated intraoper- 
atively (40). 

The repair of bladder injuries should include a 
multilayer closure with delayed absorbable suture 
material. The closure should be water-tight, ten- 
sion-free, and hemostatic. The mucosal layer 
should be included in the initial suture line, fol- 
lowed by one or more additional layers to achieve 
a water-tight closure. Small perforations such as 
those following trocar injuries in minimally inva- 
sive midurethral sling operations may require no 
repair (39). Prolonged bladder drainage may be re- 
quired following cystotomy in dependent areas of 
the bladder, and ureteral catheterization may be re- 
quired for injuries involving the trigone. 
Extraperitoneal cystotomy may be managed with 
short-term (24 to 48 hours) drainage (41). 
Suprapubic catheterization and routine cystogra- 
phy prior to catheter removal are not likely to be of 
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benefit in most cases (39). The long-term success- 
ful outcome for primary repair of bladder injuries 
is greater than 98% (36). 

Ureteral injury in pelvic surgery most commonly 
involves laceration and crush injuries from mis- 
placed clamps, and ligation or kinking from sutures. 
Failure to identify or appreciate the position of the 
ureter during the operation is frequently involved as 
a proximal cause (42-44). Knowledge of the 
anatomy of the ureter from both abdominal and 
vaginal perspectives is of the utmost importance in 
avoiding injuries (45). Cadaveric and computed to- 
mography studies have localized the ureter between 
1.5 and 3.1 cm lateral to the cervix and approxi- 
mately 5 cm from the ischial spine (46,47). The sur- 
geon must have familiarity with normal anatomic 
relationships and be able to appreciate situations 
where the normal anatomy is distorted. In recon- 
structive surgery, the most common of these is se- 
vere urogenital prolapse. Ureterolysis is an impor- 
tant technique to help identify the course of the 
ureter during complex abdominal cases. The ability 
to mobilize the ureter without jeopardizing the 
blood supply is the key to safely performing 
ureterolysis. The pelvic ureter receives its blood 
supply laterally off branches from the hypogastric 
artery and should always be mobilized in this direc- 
tion. In addition, blood vessels run parallel to the 
ureter in the adventitial layer, and this layer should 
be preserved during dissection to avoid devascular- 
ization. The ureter should be identified in all abdom- 
inal pelvic operations that involve hysterectomy, ad- 
nexal surgery, culdoplasty, or colpopexy. In 
abdominal surgery, we perform ureterolysis when- 
ever the location of the ureter is in question or nor- 
mal anatomic relationships are distorted. Anatomic 
knowledge, sharp dissection, and meticulous hemo- 
stasis are critical factors in avoiding injury to the 
ureter. Preoperative ureteral stent placement does 
not help prevent ureteral injury but may facilitate lo- 
cation of the ureter in selected cases (48). 

In vaginal cases, cystoscopy should be per- 
formed at the conclusion of the cases to ensure the 
integrity of the lower urinary tract. A review of the 
literature through 1999 showed an intraoperative 
detection and treatment rate of 90% for ureteral in- 
juries with cystoscopy, compared to 11% in cases 
without cystoscopy (40). 

Ureteral patency should be confirmed postoper- 
atively all cases in which the ureter cannot be di- 
rectly visualized, such as vaginal reconstructive 
procedures. In cases of severe uterovaginal pro- 
lapse, preoperative assessment of lower urinary 
tract function with office cystoscopy may aid in 
the intraoperative and postoperative assessment of 
ureteral function and is recommended (49-51). 


Ureteral patency is easily confirmed postopera- 
tively by the intravenous administration of indigo 
carmine dye several minutes prior to diagnostic 
cystoscopy. The direct observation of excretion of 
blue dye from each ureteral orifice during cys- 
toscopy implies ureteral patency and normal lower 
urinary tract function. Based on a study of over 
700 cases from the Cleveland Clinic, this tech- 
nique has a reported false-positive rate of 0.4%, 
with a sensitivity of 94.4% and specificity of 
99.5% (52). Rare false-positives have been re- 
ported with the use of diuretics to hasten the excre- 
tion of the dye (53). 

In cases where excretion is not observed or is 
delayed, or questions arise, ureteral catheterization 
should be performed. This technique can aid in the 
intraoperative diagnosis of partial or complete 
ureteral obstruction during vaginal prolapse re- 
pairs. Reconstructive surgeons should be familiar 
with a technique for ureteral access in order to 
minimize the risk of undetected ureteral injury. 
One technique is briefly described below. 

Ureteral catheterization can be performed by 
transurethral cystoscopy or directly via a cysto- 
tomy. The former approach is preferred unless a 
cystotomy has already occurred or is a planned 
part of the procedure, or when transurethral access 
is not possible. Indications for ureteral catheteriza- 
tion in reconstructive pelvic surgery may include 
prophylaxis to aid in the location of the ureter, 
evaluation of ureteral patency if attempts with in- 
travenous dye have failed, prevention of ureteral 
stricture or stenosis following extensive ureteroly- 
sis or ureteral repair, and protection of the ureteral 
orifice during repair of bladder injuries or fistulas 
that are close to the trigone. For evaluation of 
ureteral patency or short-term catheterization, an 
open-ended or whistle-tip ureteral catheter is suffi- 
cient, and such catheters can be secured to a 
transurethral catheter or to a separate drainage bag. 
If the ureteral catheter is to remain for a prolonged 
period of time postoperatively, a double-J (pigtail) 
catheter may be required, and its position should 
be confirmed radiographically following place- 
ment. Typical useful catheter sizes are 4 to 7 
French and typical lengths are 22 to 24 cm. 
Placement requires a 30- or 70-degree telescope, a 
working bridge (22 French), and/or possibly an 
Albarran (deflecting) bridge. Careful, gentle tech- 
nique is essential in order to prevent damage to the 
ureter. In general, with proper technique, compli- 
cation rates are low. 

Intraoperative repair of ureteral injuries in- 
volves recognition of the likely mechanism of in- 
jury and its location. For complete or partial lacer- 
ation, extensive devascularization, or segmental 
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resection, ureteroureteral anastomosis or uretero- 
neocystotomy is indicated. The choice between 
anastomosis and reimplantation is made based on 
the level of the injury. The details of these tech- 
niques are well described in various references and 
are beyond the scope of this discussion (44). In 
vaginal reconstructive surgery cases, ligation of 
the ureter and kinking of the ureter with a ligature 
placed in the pelvic sidewall are more common in- 
juries than laceration or devascularization (35). 
These injuries can often be successfully managed 
by removal of the offending suture and replace- 
ment. A period of ureteral catheterization may be 
required postoperatively, and this decision should 
be individualized based on the circumstances sur- 
rounding the injury. 

If recognized intraoperatively, the majority of 
ureteral injuries can be successfully managed with 
little or no long-term loss of function (54). The 
keys to a successful outcome are early recognition 
and diagnosis. Based on the likelihood of a suc- 
cessful outcome following immediate diagnosis 
and repair of lower urinary tract injuries, and the 
proven efficacy of intraoperative cystoscopy to 
make the diagnosis, routine intraoperative cys- 
toscopy with assessment of ureteral patency 
should be a component of any reconstructive 
pelvic surgery case (50,52,55). The increased liti- 
gation rates and permanent disability seen with un- 
recognized lower urinary tract injury in gyneco- 
logic surgery in a recent Canadian study were from 
cases that did not involve the use of cystoscopy 
(27). The fellowship training programs in Female 
Pelvic Medicine and Reconstructive Surgery re- 
quire training in cystoscopy. Hospital privileges to 
perform certain reconstructive surgical procedures 
should also require demonstrated competency in 
cystoscopy and ureteral catheterization. This 
would improve patient safety and reduce 
medicolegal risk. 


Pelvic Hemorrhage and Hematoma 
Formation 


Bleeding complications in reconstructive pelvic 
surgery are rare but do occur with almost any pro- 
cedure. The rate of hemorrhage, hematoma, or 
transfusion seems to be similar to that for other be- 
nign gynecologic surgery. The risk of hematoma 
or hemorrhage in vaginal hysterectomy based on a 
recent European study was 1.2% (3). Other studies 
found rates of 1% to 4% for vaginal hysterectomy 
(56). Vascular injury rates or transfusion rates for 
common reconstructive surgery procedures are re- 
ported as follows: traditional pubovaginal slings 


2%, TVT 1% to 3%, and sacral colpopexy 4.4% 
(29 30,34,53,57,58). 

Hemorrhage during benign gynecologic surgery 
is most commonly due to vascular injury. Bleeding 
can be arterial or venous. Arterial bleeding is usu- 
ally easy to identify and localize. It will respond in- 
variably to identification and ligation of the offend- 
ing (or offended) vessel. Major vascular injury is 
rare in reconstructive pelvic surgery, but damage to 
the external iliac artery, obturator vessels, and hy- 
pogastric artery can occur even with minimally in- 
vasive procedures such as the TVT (38). 

Venous bleeding presents special challenges 
because most cases of profuse venous bleeding 
will not be controlled by identification and ligation 
of a damaged vein. There are several areas at in- 
creased risk for significant venous bleeding during 
reconstructive pelvic surgery. Two common areas 
are the retropubic and presacral spaces. Each con- 
tains a rich venous plexus that is at risk during pro- 
cedures such as abdominal sacral colpopexy, open 
retropubic colposuspension, and pubovaginal 
slings. 

The presacral venous plexus is derived from the 
medial and lateral sacral veins and from basiverte- 
bral veins. These vessels are in close association 
with the sacral periostium and sacral foramina 
(59). During injury to these vessels, they can re- 
tract into the foramina, and control of bleeding 
cannot be achieved with conventional means such 
as ligation, packing, and cautery (59,60). The key 
to managing hemorrhage in this area is prevention. 
Detailed anatomic knowledge is important; how- 
ever, the vascular anatomy of the presacral space 
is highly variable (61). Therefore, adequate expo- 
sure and lighting and meticulous technique are es- 
sential. Anatomic keys to avoiding bleeding are to 
avoid lateral dissection and to avoid extension of 
the dissection too inferiorly (below S3). When sig- 
nificant bleeding is encountered in the presacral 
space, a bleeding vessel amenable to cautery, he- 
moclips, or ligation may be identified, but this is 
uncommon in cases of massive bleeding. Initial 
management in these cases should include pack- 
ing, pressure, and a call for help. Massive blood 
loss can occur rapidly (60). 

If this fails to control bleeding, alternatives 
such as a sterile thumbtack may be useful. 
Placement of a sterile thumbtack into a site of 
bleeding against the sacrum can control difficult 
bleeding and be a life-saving maneuver. This tech- 
nique has been well described in the literature and 
specially designed applicators are available 
(62-64). In centers performing sacral colpopexy, 
access to such instruments may be life-saving. 
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Retropubic space hematoma and hemorrhage is 
another potential complication from reconstructive 
surgical procedures and incontinence surgery. The 
anatomy of the retropubic space makes manage- 
ment of hemorrhage in this area challenging. 
Important structures within the retropubic space or 
accessed through the retropubic space include the 
bladder, anterior vaginal wall, arcus tendineus fas- 
cia pelvis, urethra, obturator neurovascular bundle, 
and venous plexus of Santorini. This potential space 
extends from the pelvic floor to the umbilicus. The 
anterior border is the posterior aspect of the rectus 
sheath, and the pubic bones. The posterior border is 
the prevesical fascia and the bladder pillars as well 
as the vesicoumbilical fascia and peritoneum. The 
inferior border is the anterior vaginal wall. The lat- 
eral border is the fascia of the anterior abdominal 
wall (65). Large amounts of blood can accumulate 
within this space and track anywhere along these 
borders. There is a variable amount of loose areolar 
tissue within the space. In addition, there is a rich 
venous plexus (Santorini’s) below this fatty layer 
overlying the bladder and anterior vaginal wall. 
This venous plexus is at risk during open retropubic 
dissections for colposuspension, pubovaginal sling, 
or paravaginal repair; and during closed procedures 
involving the blind passage of trocars, such as min- 
imally invasive mid-urethral slings. Recent studies 
on female cadavers demonstrate that accessory ob- 
turator vessels are present in at least 33% of the 
population and are found crossing Cooper’s liga- 
ment, often hidden within a layer of fatty issue (66). 
This finding is much higher than the 10% to 20% 
classically taught in anatomy lessons. Accessory 
obturator veins represent a difficult challenge be- 
cause they may retract into the obturator canal if in- 
jured. An awareness of these potential structures 
and meticulous dissection are important in avoiding 
injury to these structures. 

Prevention of a retropubic hematoma can be fa- 
cilitated by adequate exposure, appropriate place- 
ment of retractors, and careful blunt and sharp dis- 
section. The use of open gauze sponges can help 
with blunt dissection. Dissection should be carried 
out from lateral to medial within the retropubic 
space, beginning lateral to the pubic symphysis 
and medial to the obturator notch. A lateral-to-me- 
dial approach as the dissection extends in a cepha- 
lad direction toward the ischial spine will help 
avoid disruption of blood vessels (67). Liberal use 
of electrocautery and hemostatic clips will also 
help avoid hematoma formation. Sutures placed in 
the paraurethral tissue during colposuspension 
should be made in a figure-of-eight fashion and 
can be tied down in order to control hemorrhage. 


The prophylactic use of hemostatic agents such as 
Gelfoam can also help prevent bleeding. 

Immediate management of bleeding in the 
retropubic space should be directed toward expo- 
sure and ligation of the bleeding vessels. 
Compression sutures placed in the pubocervical 
fascia lateral to the urethra and bladder can help 
control bleeding. Packing and manual compres- 
sion are also effective. 

If a hematoma does develop, conservative man- 
agement is appropriate initially in most instances. 
Retropubic bleeding can be a self-limited process, 
as the enlarging hematoma compresses bleeding 
veins and provides tamponade. However, close 
observation with serial blood counts and possibly 
imaging studies may be required. Transfusion may 
be required and patients should be monitored for 
the development of disseminated intravascular co- 
agulation. Compression symptoms can develop 
and include pelvic and vaginal pain or pressure, 
urinary retention, or neuropathy in the distribution 
of the obturator nerve. 

If a hematoma continues to enlarge, the patient 
is hemodynamically unstable, severe compression 
symptoms develop, or there is evidence for infec- 
tion, the hematoma may require evacuation. 
Evacuation of a hematoma can be accomplished 
through the open abdominal route, percutaneously, 
or transvaginally depending on the presentation 
and clinical circumstances. In the immediate post- 
operative period, most surgeons would favor an 
open approach. For a stable, symptomatic or in- 
fected hematoma, successful transvaginal or per- 
cutaneous drainage can also been successful. In 
some instances, a stable hematoma may become 
infected and a retropubic abscess may develop. 
The signs of an abscess include fever, elevated 
white blood cell count, and pain. Examination will 
reveal an exquisitely tender retropubic mass. 
Retropubic abscess requires surgical exploration 
and drainage and may require antibiotics to pre- 
vent or treat cellulitis. These cases can be compli- 
cated by the presence of foreign material in the 
case of colposuspension done with permanent su- 
ture and pubovaginal slings performed with per- 
manent mesh. The decision to remove a foreign 
body in the presence of a retropubic abscess is 
complicated and no clear guidelines exist. 
Decisions in such cases must be individualized. 
Fortunately, these occurrences are rare following 
reconstructive pelvic surgery. Consideration must 
always be made toward prevention of such compli- 
cations and should include attention to anatomy, 
surgical technique, perioperative care, and patient 
preparation for surgery. In addition, the prudent 
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use of permanent foreign material in light of po- 
tential complications should be considered in 
every case. 


POSTOPERATIVE COMPLICATIONS 


Foreign Body Complications/Mesh 
Erosions 


The use of synthetic mesh in reconstructive pelvic 
surgery has become commonplace. Minimally in- 
vasive midurethral slings have become first-line 
operations for urinary incontinence and abdominal 
sacral colpopexy has gained popularity as a first- 
line operation for vaginal and uterine prolapse. 
Total mesh repairs have also become popular in 
the vaginal approach to prolapse repair. Much con- 
troversy exists over the role of mesh in prolapse 
repairs. For many procedures, questions regarding 
efficacy and safety have not been rigorously eval- 
uated. Furthermore, the use of biomaterial mesh 
products also complicates the topic of the proper 
role of mesh materials in reconstructive pelvic sur- 
gery (68-70). 

One clear fact that has emerged from this pic- 
ture is that all mesh materials can erode and cause 
complications, including autologous tissue grafts. 
Erosions can occur into the vagina, urethra, or 
bladder. They can be asymptomatic or be charac- 
terized by pelvic pain, dysuria, urinary inconti- 
nence, chronic UTI, irritative voiding symptoms, 
vaginal bleeding, vaginal discharge, or dyspareu- 
nia (71-76). These can be minor events, notice- 
able only to the clinician, or major, life-threaten- 
ing complications with severe morbidity and 
permanent loss of function (77,78). Synthetic or 
biomaterial mesh has proven efficacy in the treat- 
ment of urinary incontinence and pelvic organ 
prolapse; it use is therefore justified based on su- 
perior surgical outcomes (29,34). However, the 
decision to use synthetic or biomaterial mesh 
must always be weighed against the risk of mesh- 
related complications such as erosion and chronic 
sinus tract formation. 

Rates of mesh erosion vary according to the 
type of mesh used, the location of the mesh, and 
the surgical approach. Overall erosion rates for ab- 
dominal sacral colpopexy, the most studied mesh- 
augmented prolapse repair, are 3% to 4%, but are 
generally higher in cases where a hysterectomy is 
also performed (34). Newer transvaginal total 
mesh repairs have reported erosion rates as high as 
13%, and polypropylene used to augment cysto- 
cele repairs has a reported erosion rate as high as 
20% (79,80). The rate of mesh-related complica- 
tions in minimally invasive midurethral slings per- 


formed with polypropylene is reported to be 1% 
(29). Permanent suture material used for suspen- 
sion of the vaginal apex in sacrospinous ligament 
suspensions and other repairs can also erode into 
the vagina. 

The symptoms of a mesh or suture erosion are 
variable. Some cases may be asymptomatic and 
others may present with vaginal discharge, bleed- 
ing, pain, or signs and symptoms of infection. Rare 
events such as an abscess formation may present 
emergently, with the patient critically ill (77). 
Attempts to identify risk factors for mesh erosion 
have not revealed any consistent findings. Mesh 
erosions are a function of the material, the location 
of the graft, the route of entry (vaginal or abdomi- 
nal), and patient comorbidities and concomitant 
surgeries. The presentation may be in the immedi- 
ate postoperative period or may be delayed. 
Erosions have presented years after the initial sur- 
gery (81). 

There has been much written about the man- 
agement of mesh-related complications, but there 
have been no trials comparing alternative treat- 
ment strategies. Initial management may be con- 
servative, especially in the case of biomaterial 
meshes. Vaginal estrogen therapy and antibiotics 
have been advocated in such cases presenting in 
the immediate postoperative period. There are re- 
ports of spontaneous resolution of erosions with 
synthetic materials following conservative man- 
agement alone. However, with synthetic materials, 
many surgeons would favor local excision and re- 
closure of the affected vaginal epithelium. There 
are descriptions of such “mesh trimming” proce- 
dures being done in the office setting. Cases that 
do not respond to conservative management re- 
quire surgical treatment (81-83). 

Some general principles can be applied in these 
cases, although no single technique has been rigor- 
ously studied. Infection should be treated with an- 
tibiotics where appropriate, and infected or in- 
flamed tissue should be excised. As much of the 
foreign material as possible should be excised at 
the time of reoperation. This may require exten- 
sive dissection and risks disruption of the original 
repair and may cause a return of the patient’s orig- 
inal symptoms. In cases involving suburethral 
slings, however, most patients remain continent 
following treatment for exposed vaginal mesh, 
with reported continence rates ranging from 50% 
to 75% (81,84). Following removal of all infected 
or chronically inflamed tissue and wide excision of 
any exposed graft material, the wound should be 
copiously irrigated. Closure of the wound may in- 
volve the creation of advancement flaps or mobi- 
lization of adjacent tissue. The final closure should 
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be tension-free and hemostatic. Delayed ab- 
sorbable monofilament suture is preferred. The use 
of postoperative antibiotics has not been studied, 
although there would seem to be no indication for 
continued antibiotic therapy following surgical re- 
pair. In many cases, especially those involving the 
vaginal apex, exposure and lighting can be diffi- 
cult. Several authors have described the use of cys- 
toscopic video equipment to aid in difficult cases. 
We have found this technique to be very helpful in 
selected cases (85,86). A single surgical repair as 
described above is sufficient in the majority of 
cases; however, some patients may require multi- 
ple procedures and ultimately removal of the entire 
graft. Such cases can be associated with significant 
morbidity and permanent loss of function. 

The use of graft materials in reconstructive 
pelvic surgery has revolutionized the treatment of 
female pelvic floor disorders and is an area of ac- 
tive investigation. However, as the preceding dis- 
cussion highlights, the use of any mesh material 
exposes women to increased risk and potentially 
devastating complications with short- and long- 
term morbidity. In many cases, such as midure- 
thral slings, the risk/benefit ratio is in favor of the 
use of synthetic grafts. However, in other applica- 
tions, a scientific consensus on the benefits of syn- 
thetic or biomaterial mesh augmentation has yet to 
be reached. All reconstructive pelvic surgeons 
should be cautious regarding the implementation 
of new and unproven methods into their practice. 


Postoperative Voiding Dysfunction 


One of the most troublesome postoperative compli- 
cations following surgery for the correction of stress 
urinary incontinence is the development of obstruc- 
tive voiding symptoms and urge incontinence. 
Urgency, frequency, and urge incontinence are de- 


bilitating and demoralizing symptoms in women 
whose goal was relief of urine loss with coughing. 
Any anti-incontinence procedure can result in this 
complication, and some degree of transient voiding 
dysfunction is a probably normal during acute con- 
valescence. Published rates for various procedures 
are listed in Table 19.3. When symptoms persist or 
are exaggerated, a diagnostic evaluation is war- 
ranted. This should include urodynamic evaluation 
of storage and voiding phases and endoscopy to ex- 
clude iatrogenic lower urinary tract lesions. 

The causes are not always clear but can include 
incorrect suture placement in colposuspension, 
overcorrection of urethrovesical angle, incorrect 
placement of sling material in pubovaginal sling 
operations, or excessive tension on a sling. 
Patients with Valsalva voiding, low flow rates, and 
hypocontractile bladders preoperatively may be at 
increased risk for obstructed voiding complica- 
tions. In some patients, uninhibited detrusor con- 
tractility unrelated to outlet obstruction or irrita- 
tive lesions (infection or injury) may be the cause. 
These cases may represent misdiagnosis of the 
original problem and thus failure to recognize pre- 
operative detrusor overactivity. Up to one third of 
women with stress incontinence symptoms have 
mixed incontinence (87,88). Women with mixed 
urinary incontinence have a 45% risk of persistent 
detrusor overactivity incontinence postoperatively 
(89). All of these considerations highlight the need 
for a thorough preoperative evaluation of lower 
urinary tract function prior to surgery. The evalua- 
tion should focus on both the storage and voiding 
phases in incontinent women. These issues be- 
come even more complex in the presence of signif- 
icant pelvic organ prolapse or prior incontinence 
surgery. We recommend a thorough urodynamic 
and endoscopic evaluation of all patients prior to 
surgery. This will not only confirm the diagnosis 


Rate of Postoperative Voiding Dysfunction 
and Urinary Retention Following Common 
Anti-Incontinence Procedures 


Procedure Rate Reference 
Traditional pubovaginal sling 2% to 10% (33) 
Burch colposuspension 9% to 12% (31,32) 
Tension-free vaginal tape 6% (21) 
Periurethral collagen injections Less than 1% (33) 
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of stress urinary incontinence but will also evalu- 
ate the patient for occult voiding dysfunction and 
exclude detrusor overactivity as a cause of her 
symptoms. 

The diagnosis of obstructed voiding is compli- 
cated in women following surgery for stress incon- 
tinence, and the information gained is most useful 
if comparison can be made to preoperative values. 
The diagnosis is clinical and cannot be based 
solely on objective findings. Normal urodynamic 
parameters in women are not as well defined as 
they are in men. Most expects agree, however, that 
a maximum flow rate (Qmax) on free uroflow eval- 
uation of less than 12 mL/s or 15 mL/s indicates 
obstruction. Evaluation of detrusor pressure during 
the voiding phase in women is also controversial. 
Detrusor pressure can be only minimally elevated 
in women during micturition, and different authors 
have defined abnormally high detrusor pressure 
using different cutoff values. Values greater than 
20 cm H30 or 50 cm H,O at maximum flow (Paet 
Qmax) have been described. Elevated postvoid 
residual urine may be a late finding and is not nec- 
essary for the diagnosis but may be helpful if iden- 
tified (90,91). Clinical correlation of any urody- 
namic abnormalities is of the utmost importance. 
A woman suffering from obstructed voiding seeks 
areturn of normal function, which does not always 
correlate with normalization of urodynamic pa- 
rameters. In cases of de novo postoperative detru- 
sor overactivity, overcorrection of the urethrovesi- 
cal junction may be the cause. The urodynamic 
correlate of this can be elevated pressure transmis- 
sion ratios. Women with persistent detrusor over- 
activity after continence surgery have pressure 
transmission ratios significantly above 100% (92). 
As fewer surgeons perform urethropexy in favor of 
midurethral sling operations, and those who do are 
less aggressive about elevation of the urethrovesi- 
cal junction, this diagnosis may become less rele- 
vant in clinical practice. 

The treatment of obstructed voiding symptoms 
including urgency, frequency, and urge inconti- 
nence in the postoperative period should include 
surveillance and treatment for UTI, anticholinergic 
therapy, and clean intermittent self-catheteriza- 
tion. Anticholinergic medications with local anes- 
thetic properties such as oxybutynin are good 
choices in the immediate postoperative period 
(88). A period of 6 to 8 weeks of conservative 
management following traditional operations such 
as bladder neck slings and colposuspension will 
likely result in normalization of function in the 
majority of cases. In a large summary report on 
bladder neck slings, Leach reported 7 cases of uri- 


nary retention lasting greater than 4 weeks in 578 
cases (33). Published rates for TVT procedures 
range from 0.5% to 2.0% (29,93). 

Minimally invasive midurethral sling opera- 
tions such as TVT are an exception to the above- 
mentioned period of expectant management. 
Postoperative voiding dysfunction following pro- 
cedures such as TVT is sufficiently uncommon 
that immediate reoperation (within 2 to 3 days) has 
resulted in normalization of function in a majority 
of cases. Different approaches have been de- 
scribed, but essentially the vaginal incision is re- 
opened and the sling material placed on downward 
traction in order to loosen the tape without disrupt- 
ing the sling. Different authors have reported good 
success with this approach (88,89). 

In cases where conservative management has 
failed, urethrolysis can be performed. Urethrolysis 
is performed vaginally or abdominally, and the ap- 
proach may be determined by the initial procedure 
that was performed. In any case, the goal is mobi- 
lization of the bladder neck and urethra and transec- 
tion or excision of the sling or permanent sutures 
used in the original operation. Published success 
rates are between 60% and 90%, with continence 
rates between 85% and 97% (84,91 ,94,95). A recent 
review by Ellerkmann and McBride provides a 
good summary of the published studies on urethrol- 
ysis as well as accurate descriptions of the proce- 
dures (91). A recent review of TVT release proce- 
dures done in Finland contradicts these results (96). 
They analyzed 48 cases of postoperative retention 
from over 9,000 TVT procedures. All patients un- 
derwent TVT release, up to 197 days postopera- 
tively. Eighty-eight percent of patients were cured 
of their retention, but only 49% remained continent. 
It should be noted that these patients had a longer 
interval from the index procedure to the release of 
the sling. This underscores the benefit of early inter- 
vention for retention and obstructive voiding after 
midurethral slings. However, this discrepancy 
should caution surgeons about being overly opti- 
mistic concerning continence rates following ure- 
throlysis, and patients should be counseled about 
the possibility of recurrent stress urinary inconti- 
nence and the need for subsequent treatment. The 
favorable continence rates from most studies would 
suggest that a concomitant anti-incontinence proce- 
dure is not indicated when performing urethrolysis. 


CONCLUSIONS 


Surgery for female pelvic floor disorders is com- 
mon and will likely increase in the years to come. 
Along with traditional repairs, multiple minimally 
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invasive approaches are currently employed, and 
the techniques are rapidly evolving. Current ap- 
proaches are effective and safe. However, adher- 
ence to “first do no harm” and expert technique are 
required to minimize the surgical complications 
and patient morbidity. 

Perioperative care must be evidence-based and 
comprehensive in scope, especially in geriatric 
populations. Healthcare quality agencies have 
made definitive recommendations regarding an- 
tibiotic usage, DVT prophylaxis, and beta-blocker 
use. All surgeons should be familiar with them. 

Intraoperative complications occur more com- 
monly in reconstructive surgery cases than in other 
benign gynecology surgeries. Patients have often 
had multiple prior surgeries and have complex 
anatomy. The risk of lower urinary tract injury is 
high, and thorough intraoperative evaluation is a 
critical skill that reconstructive pelvic surgeons 
must master. Intraoperative cystoscopy with as- 
sessment of ureteral patency should be performed 
following all reconstructive surgery, including 
minimally invasive procedures. In addition, as 
technology in the field advances, newer procedures 
will become used in a greater number of patients. 
New procedures will result in new complications. 
Reconstructive surgeons must be prepared for this 
and remain ready to handle unforeseen situations. 
New technology is not a substitute for rigorous sur- 
gical training, fundamental principles, and 
anatomic knowledge. Prevention may indeed be 
the best medicine, and our patients will also be best 
served by a rational, evidence-based approach to 
the adoption of new procedures and technologies. 

There is great demand for reconstructive pelvic 
surgery, and successful outcomes can transform 
patient’s lives. Good surgical outcomes require 
good preoperative patient preparation, meticulous 
attention to surgical details to avoid intraoperative 
complications, and prompt diagnosis and manage- 
ment of complications when they do occur. This 
chapter highlights important areas for attention, 
with specific focus on details relevant to patients 
and procedures in reconstructive pelvic surgery. 
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SECTION Ill 


Disorders of Anus 
and Rectum 


CHAPTER 20 


Physiology, Pathophysiology 


Robert E. Gutman 


INTRODUCTION 


Disorders of the anus and rectum are numerous 
and transcend any individual specialty. Anorectal 
dysfunction is a nonspecific term referring to any 
condition that disrupts normal anorectal function. 
Anorectal dysfunction can be subdivided into con- 
ditions that cause defecatory dysfunction and fecal 
incontinence. This chapter will discuss the physi- 
ology of anorectal function, followed by the epi- 
demiology and pathophysiology of defecatory 
dysfunction and fecal incontinence. Subsequent 
chapters will focus on the evaluation and manage- 
ment of specific conditions relevant to providers 
caring for women with pelvic floor dysfunction. 


OVERVIEW OF NORMAL 
COLO-RECTAL-ANAL FUNCTION 


The normal physiologic processes of anal conti- 
nence and defecation are complex, requiring intact 
and coordinated neurological and anatomical func- 
tion. The key components for normal function in- 
clude colonic absorption and motility, rectal com- 
pliance, anorectal sensation, and the multifaceted 
continence mechanism. Providers must have a 
sound understanding of normal physiology and 
pathophysiology to properly treat women with 
anorectal dysfunction. 


Stool Formation and Colonic Transit 


The colon transfers fecal material to the rectum via 
peristaltic contractions mediated by the parasym- 
pathetic system. The rate of transfer depends on 
colonic absorption and regulation of water and 
electrolytes. Under normal conditions, average 
flow through the colon is approximately 1.5 to 2 
liters per day, with only a fraction of that (100 to 


150 mL) excreted. However, the colon is capable 
of absorbing up to 5 liters of water and electrolytes 
in 1 day. Stool transit is further delayed at the rec- 
tosigmoid, allowing for maximal absorption of 
water and sodium. 


Storage 


The accumulation of stool in the rectosigmoid trig- 
gers a key reflex known as the rectoanal in- 
hibitory reflex. Rectal distention results in a tran- 
sient decrease in internal anal sphincter tone, 
followed by an increase in external anal sphincter 
tone. Relaxation of the internal anal sphincter ex- 
poses the sensory receptors of the proximal anal 
canal near the dentate line with a small sample of 
fecal matter for the purpose of sampling. The sen- 
sory nerves assess stool consistency in order to dif- 
ferentiate between solid, liquid, or gas. The rectum 
is normally compliant and relaxes in response to 
the increased volume, which is known as accom- 
modation. Increased rectal distention stimulates 
an urge to defecate, which can be voluntarily sup- 
pressed through cortical control, resulting in fur- 
ther accommodation and activation of the conti- 
nence mechanism. 


Continence Mechanism 


Muscles 


The anal canal is roughly 4 cm in length, extend- 
ing from the anorectal angle to the anal verge. Anal 
canal pressure must exceed rectal pressure for con- 
tinence to occur. The three muscles responsible for 
maintaining adequate anal canal pressure are the 
puborectalis, internal anal sphincter, and external 
anal sphincter. The puborectalis forms a U-shaped 
sling around the genital hiatus. Contraction of the 
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puborectalis muscle pulls the anorectal junction 
toward its origin at the pubic rami (at the arcus 
tendineus levator ani), narrowing the genital hiatus 
and developing the anorectal angle. The angle be- 
tween the lower rectum and upper anal canal 
should normally be near 90 degrees and is felt to 
be the critical component for continence of solid 
stool. This is substantiated by numerous women 
that are continent of solid stool despite complete 
disruption of the internal and external anal sphinc- 
ter. Several theories have been proposed, but the 
exact mechanism of continence remains uncertain. 
Kinking of the rectal lumen is implicated in most 
theories. 

Normal external anal sphincter function is crit- 
ical for abrupt situations that stress the continence 
mechanism. In the upper anal canal, the puborec- 
talis muscle fibers blend together with the external 
anal sphincter, which encircles the anal canal and 
internal anal sphincter. The external anal sphincter 
inserts posteriorly to the anococcygeal ligament 
and anteriorly to the perineal body. The puborec- 
talis and external anal sphincter are striated mus- 
cles with predominantly type I (slow twitch) mus- 
cle fibers that provide constant tone. Rapid 
contraction of the type II (fast twitch) muscle 
fibers respond to sudden increases in intra-abdom- 
inal pressure. Consequently, the external anal 
sphincter is ultimately responsible for preventing 
incontinence associated with fecal urgency and 
stress incontinence. The puborectalis and external 
anal sphincter muscles optimize function through 
a combination of cognitive control and involuntary 
spinal reflexes. 

The internal anal sphincter contributes the ma- 
jority of resting tone to the continence mechanism. 
The inner circular layer of the rectum condenses to 
form the internal anal sphincter, which is made up 
of smooth muscle. The internal and external anal 
sphincters are essential for continence of flatus and 
liquid stool. However, the internal sphincter main- 
tains the majority of resting tone for the sphincter 
complex through autonomic reflex arcs and is es- 
sential for passive continence. The anal cushions 
(hemorrhoids) serve as the final anatomic barrier 
by filling with blood to occlude the anal canal. 


Nerves 


A basic understanding of the neurophysiology is 
helpful for recognizing and treating anorectal dys- 
function associated with denervation. The internal 
anal sphincter receives its sympathetic supply 
from L5, which passes through the pelvic plexus 
via the hypogastric plexus. The parasympathetic 
supply from S2—4 synapses at the pelvic plexus, 
where it joins the sympathetic nerves. The internal 


anal sphincter is under autonomic control and acts 
through reflex arcs at the spinal cord. The puborec- 
talis (levator ani) is innervated by branches of the 
S2—4 sacral roots and does not receive direct inner- 
vation from the pudendal nerve (1). The external 
anal sphincter is innervated bilaterally by the pu- 
dendal nerve (S2-4) via Alcock’s canal. The pu- 
dendal nerve fibers cross over at the level of the 
spinal cord, allowing for preservation of external 
anal sphincter function in the event of unilateral 
damage. The rich sensory supply from the anal 
canal travels along the inferior rectal branch of the 
pudendal nerve. 

Coordinated muscular control through afferent 
and efferent nerve supply of the anal canal and re- 
ceptors in the levator ani muscles is critical to 
maintain continence. Proper function of these 
nerves ensures appropriate involuntary responses 
such as the rectoanal inhibitory reflex, sampling, 
and accommodation. Sensory nerves of the anal 
canal distinguish stool consistency and with the 
help of levator ani sensory nerves establish the de- 
gree of rectal distention. Equally important are the 
voluntary responses to conditions of fecal urgency 
and increased intra-abdominal pressure. 


Evacuation 


Initiation of defecation is normally under cogni- 
tive control. As previously discussed, delivery of 
stool to the rectum activates the rectoanal in- 
hibitory reflex, permitting sampling followed by 
accommodation. Further rectal distention results in 
an urge to defecate. Voluntary relaxation of the 
pelvic floor muscles (puborectalis muscle and ex- 
ternal anal sphincter) in conjunction with in- 
creased intra-abdominal and intrarectal pressure 
from Valsalva widens the anorectal angle and 
shortens the anal canal. These actions, along with 
the coordinated peristaltic activity of the rectosig- 
moid, facilitate evacuation. After emptying is 
completed, the closing reflex is initiated through 
contraction of the pelvic floor muscles and activa- 
tion of the continence mechanism. 


EPIDEMIOLOGY OF ANORECTAL 
DYSFUNCTION 


The epidemiology of anorectal dysfunction is dif- 
ficult to define as a single entity and is better ana- 
lyzed in terms of fecal incontinence and defecatory 
dysfunction. The incidence and prevalence of fecal 
incontinence has been estimated, but few have 
done this for defecatory dysfunction. The follow- 
ing sections describe the epidemiology for both 
fecal incontinence and defecatory dysfunction. 
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Subsequent sections will consider the vast array of 
conditions associated with these symptoms. 


Defecatory Dysfunction 


The term “defecatory dysfunction” is often used 
synonymously with the symptom of constipation. 
When patients complain of constipation, they may 
be referring to a variety of symptoms, including 
infrequent stools, dyschezia, straining, variation in 
stool consistency and caliber, incomplete empty- 
ing, bloating, and abdominal pain. Therefore, con- 
stipation is an imprecise term, with straining and 
hard stools being the most common associated 
complaints (2,3). Many physicians focus on stool 
frequency and define constipation as infrequent 
stools, less than three bowel movements per week. 
This definition originates from stool frequency 
studies in which 95% of women have greater than 
three bowel movements per week. Based on this 
definition, the prevalence of constipation should 
be 5% (4). However, the prevalence of constipa- 
tion has been estimated to range from 2% to 28%, 
depending on the definition applied (5-7). 

With such a broad range of estimated preva- 
lence, it is not surprising that constipation dispro- 
portionately affects certain members of society. 
Epidemiological studies indicate that constipation 
is more prevalent among women and elderly indi- 
viduals (5-7) nonwhites, and people with low in- 
come and low education (5). 

Constipation negatively impacts quality of life, 
and caring for this condition contributes to the 
tremendous economic burden of the health care in- 
dustry. Based on an estimated 2.5 million U.S. 
physician visits per year for constipation (8), with 
an average cost for evaluation of $2,752 per patient 
(9), the annual cost for evaluation would be ap- 
proximately $6.9 billion. This estimate is conserva- 
tive, and the current cost is probably much greater 
when we consider inflation and the growing elderly 
population. Additionally, Sonnenberg and Koch es- 
timated that physicians prescribe medications to 
treat constipation at 85% of these visits, substan- 
tially increasing the overall economic impact (8). 

For individuals with constipation, studies have 
confirmed a detrimental effect on health-related 
quality of life (3,10). Irvine et al discovered de- 
creased mental and physical subscores on the SF- 
36 for quality of life in a Canadian population- 
based survey (10). 


Fecal Incontinence 


Fecal incontinence is a common condition that is 
underreported because of social stigmata and a 


lack of public awareness. Over the past decade, in- 
dividuals and society as a whole have become 
more comfortable discussing issues related to uri- 
nary incontinence. Patients are more likely to seek 
treatment for urinary incontinence and physicians 
are more likely to refer them for evaluation and 
consultation. Commercials about medical treat- 
ments and sanitary products frequent televisions 
across the country. However, this same trend has 
not occurred for fecal incontinence. Physicians are 
unlikely to inquire about fecal incontinence and 
patients are unlikely to volunteer this information. 
One population-based study showed that women 
with severe symptoms were more likely to consult 
a physician than those with mild or moderate 
symptoms, yet less than half of those with severe 
symptoms sought assistance (11). The reported 
prevalence of fecal incontinence varies between 
2% and 3% for community-dwelling persons, 3% 
and 17% with increased age, and 46% and 54% for 
nursing home residents (12). Boreham et al re- 
cently reported a prevalence of 28% among pa- 
tients seeking benign gynecologic care (13). 

Epidemiological studies of fecal incontinence 
are compromised by the tremendous social stig- 
mata noted above as well as the lack of a uniform 
definition. There is debate about whether inconti- 
nence of flatus constitutes fecal incontinence. 
Therefore, definitions vary with respect to the type 
of material passed (solid, liquid, or gas). There is 
also a lack of consensus regarding the required fre- 
quency and duration of incontinent episodes to 
qualify as having the condition. Is it sufficient to 
have one or two lifetime episodes in the remote 
past, or should there be two a week over the past 3 
months? Each study sets a different cutoff for the 
minimum number of incontinent episodes and the 
duration of events in order to establish the preva- 
lence of fecal incontinence. Also, some consider a 
negative impact on quality of life essential to the 
definition of fecal incontinence. Interestingly, in 
2002 the International Continence Society re- 
moved impact on quality of life from the definition 
of urinary incontinence (14). 

A large U.S. health survey found age, female 
sex, physical limitations, and poor general health 
to be independent risk factors associated with fecal 
incontinence (15). Another study of identical twin 
sisters indicated that the major risk factors for fe- 
male anal incontinence are age, menopause, obe- 
sity, parity, and stress urinary incontinence (16). 
The authors discovered a cumulative and persist- 
ent detrimental effect on sphincter function with 
increasing parity. Women tend to develop this con- 
dition at a younger age than men because of birth- 
related trauma. The difference in prevalence be- 


344 SECTION III e Disorders of Anus and Rectum 


tween men and women narrows with increasing 
age. Although the mechanism by which fecal in- 
continence rates become similar among elderly 
men and women is uncertain, decreased nerve 
function has been implicated. This will be dis- 
cussed further in the pathophysiology section on 
fecal incontinence. 

Similar to defecatory dysfunction, fecal incon- 
tinence carries major psychosocial and economic 
implications for individuals and society as a 
whole. The loss of such a basic function can be 
emotionally devastating, leading to poor self-es- 
teem, depression, social isolation, and decreased 
quality of life (13,17). Fecal incontinence is the 
second leading reason for nursing home placement 
in the United States, even though less than one 
third of individuals with this condition seek med- 
ical attention (13,17). The overall annual cost to 
treat fecal incontinence is difficult to pinpoint, but 
it accounts for over $400 million per year in adult 
diapers alone (17). This estimate does not account 
for physician visits and evaluation, including diag- 
nostic testing, surgical and nonsurgical treatments, 
management of complications (e.g., skin break- 
down, bacteriuria, vaginitis), loss of productivity 
from missed work or disability, and time costs of 
health care providers. Thus, annual costs are likely 
to be grossly underestimated, considering the mul- 
titude of indirect and direct costs. 


PATHOPHYSIOLOGY/SYMPTOM- 
BASED APPROACH TO COLORECTAL 
DISORDERS 


There are numerous medical conditions that cause 
defecatory dysfunction, fecal incontinence, or 
combined symptoms. This section discusses the 
breadth of differential diagnosis and proposes a 
classification system based on systemic factors, 
anatomical and structural abnormalities, and func- 
tional disorders. 


Breadth of Differential Diagnosis 


Disordered Defecation 


The etiology of defecatory dysfunction has tradi- 
tionally been divided into systemic disorders and 
idiopathic constipation by the gastrointestinal 
community. The term “idiopathic constipation” is 
a nonspecific term used to describe all nonsys- 
temic causes. In this chapter, idiopathic constipa- 
tion has been divided into anatomical and struc- 
tural abnormalities plus functional disorders 
(Table 20.1). 

Systemic disorders are subclassified into meta- 
bolic/endocrine, neurological, collagen vascular/ 


muscular disorders, and medications. Of the most 
common endocrine factors, diabetes, hypothy- 
roidism, and pregnancy all cause some degree of 
decreased gastrointestinal motility and intestinal 
transit. Feldman and Schiller discovered gastroin- 
testinal symptoms in 76% of diabetic patients, in- 
cluding constipation in 60% (18). These symptoms 
are believed to be the result of decreased bowel 
motility and a delayed or absent gastrocolic reflex 
from diabetic intestinal autonomic neuropathy. This 
enteric neuropathy has also been known to cause 
gastroparesis and diarrhea. Consequently, diabetes 
should be considered as both an endocrine and neu- 
rological cause of constipation. Pregnancy is 
grouped with these disorders but should not be con- 
sidered a disease state. Nevertheless, there is an 
11% to 38% prevalence of constipation during preg- 
nancy that is primarily attributed to smooth muscle 
relaxation from elevated progesterone levels (19). 

Neurological systemic factors can be divided 
into central and peripheral processes. Central 
processes such as spinal cord lesions, multiple 
sclerosis, and Parkinson’s disease affect the auto- 
nomic nervous system. Sacral nerve lesions from 
meningomyelocele, damage to the lumbosacral 
spine, and pelvic floor trauma often lead to severe 
constipation secondary to decreased left-sided 
colonic motility, decreased rectal tone and sensa- 
tion, and increased distention (20,21). Higher 
spinal cord lesions result in delayed sigmoid tran- 
sit and decreased rectal compliance. Colonic re- 
flexes remain intact in upper motor neuron lesions, 
and defecation can be initiated by digital stimula- 
tion of the anal canal (22,23). The lesions associ- 
ated with multiple sclerosis can cause absence of 
the gastrocolic reflex, decreased colonic motility, 
decreased rectal compliance, and even rec- 
tosphincteric dyssynergia (24,25). Constipation in 
those suffering from multiple sclerosis worsens 
with the duration of illness and may be com- 
pounded by the side effects of medical therapy. 
Similar findings of rectosphincteric dyssynergia 
and medication side effects are present in 
Parkinson’s disease. 

Defecatory dysfunction from peripheral neuro- 
genic disorders originates at the level of the enteric 
nerves. Congenital aganglionosis (Hirschsprung’s 
disease) is the classic example because it involves 
absence of intramural ganglion cells in the submu- 
cosal and myenteric plexuses of the rectum. This 
results in loss of the rectosphincteric inhibitory re- 
flex. Individuals with this illness usually present 
with functional obstruction and proximal colonic 
dilation. The majority are diagnosed prior to 6 
months of age, although milder cases can be seen 
later in life. 


Causes of Defecatory Dysfunction and Fecal 
Incontinence 


Fecal Defecatory 
Incontinence Dysfunction 
SYSTEMIC FACTORS 

Metabolic/Endocrine 
° Diabetes mellitus ° 
° Thyroid disease be 
Hypercalcemia ° 
Hypokalemia e 
Neurological 
e Central Nervous System e 


Multiple sclerosis, Parkinson's disease, 
stroke, tumor, dementia 
° Peripheral Nervous System e 
Hirschprung's disease, spina bifida, 
autonomic neuropathy, pudendal 
neuropathy 
Infectious 
° Bacterial, viral, parasitic diarrhea 
Collagen Vascular/Muscle Disorder 
Systemic sclerosis, amyloidosis, ° 
myotonic dystrophy, dermatomyositis 
Idiopathic/Autoimmune 


e Inflammatory bowel disease 
e Food allergy 
Medications 
e Prescription, over-the-counter ° 
ANATOMICAL/STRUCTURAL ABNORMALITIES 
Pelvic Outlet Obstruction 
e Pelvic organ prolapse e 
° Descending perineum syndrome e 
Anismus/rectosphincteric dyssynergia e 
e Intussusception, rectal prolapse ° 
Volvulus ° 
° Neoplasia ° 
° Benign strictures $ 
e Hemorrhoids ° 


Anal Sphincter Disruption/Fistula 
Obstetrical trauma 
Surgical trauma 
Anal intercourse 
Injury (trauma, radiation proctitis) 


(continued) 
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Causes of Defecatory Dysfunction and Fecal 


Incontinence 
Fecal Defecatory 
Incontinence Dysfunction 
FUNCTIONAL 
Motility Disorders 
Global motility disorder ° 
Colonic inertia/slow transit constipation e 
Irritable bowel syndrome ° 
Functional constipation e 
Functional diarrhea 
Functional Limitations 
Decreased mobility ° 
e 


° Decreased cognition 


From Gutman RE, Cundiff GW. Anorectal dysfunction. In: Berek J, ed. Novak's gynecology, 14th 
ed. Chapter 25, table 1. Philadelphia: Lippincott Williams & Wilkins, 2006, with permission. 


Other systemic factors to consider are collagen 
vascular/muscular disorders such as systemic scle- 
rosis, amyloidosis, myotonic dystrophy, and der- 
matomyositis. Pharmacologic agents are com- 
monly overlooked among the systemic factors. In 
fact, some of the most commonly used prescrip- 
tion and over-the-counter medications result in 
defecatory dysfunction, including aluminum 
antacids, beta blockers, calcium channel blockers, 
anticholinergics, antidepressants, and opiates 
(Table 20.2). Lifestyle issues related to inadequate 
fiber intake and insufficient fluid intake can have 
similar effects independently or in conjunction 
with other disorders. 

The nonsystemic factors, considered by many 
to be idiopathic causes, are subdivided into 
anatomical and structural abnormalities and func- 
tional disorders. Anatomical and structural abnor- 
malities refer to the obstructive disorders such as 
pelvic organ prolapse, perineal descent, intussus- 
ception, rectal prolapse, anismus, and tumors. 
Functional disorders, by default, do not have an 
identifiable anatomical/structural or systemic eti- 
ology. The majority of the functional disorders are 
motility disorders, including slow transit constipa- 
tion/colonic inertia, irritable bowel syndrome 
(IBS; constipation-predominant), and functional 
constipation. Patients also may have functional 
limitations of decreased mobility and cognition re- 
sulting in constipation. Several of the obstructive 


> 
B L 


Drugs Associated with Constipation 


Over-the-counter medications 
Antidiarrheals (loperamide, Kaopectate) 
Antacids (with aluminum or calcium) 


Iron supplements 
Prescription medications 


Anticholinergics Others 
Antidepressants Iron 
Antipsychotics Barium sulfate 


Antispasmodics 
Antiparkinsonian drugs 


Antihypertensives 
Calcium channel blockers 
Beta blockers 

Diuretics 

Ganglionic blockers 


Metallic intoxication 
(arsenic, lead, mercury) 
Opiates 


Nonsteroidal anti- 
inflammatory agents 


Anticonvulsants 

Vinca alkaloids 

5-HT3 antagonists 
(ondansetron, 
granisetron) 


From Gutman RE, Cundiff GW. Anorectal dysfunction. In: Berek J, ed. 
Novak's gynecology, 14th ed. Chapter 25, table 2. Philadelphia: 
Lippincott Williams & Wilkins, 2006, with permission. 
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and motility disorders will be reviewed later in this 
chapter. 

It is important to understand the somewhat ar- 
bitrary nature of this classification system. Strict 
lines of demarcation should be avoided as several 
of these conditions are interrelated and defecatory 
dysfunction is often multifactorial. 


Fecal Incontinence 


Anal continence depends on the complex interac- 
tion between cognitive, anatomical, neurological, 
and physiologic processes. The continence mecha- 
nism is capable of compensating for a deficiency 
in one of these processes. However, even a normal 
continence mechanism can be overwhelmed if the 
deficiency is of sufficient severity. Similarly, a sta- 
ble deficiency may result in fecal incontinence if 
the basic function of the continence mechanism 
gradually declines over time. Causes of fecal in- 
continence will be divided into similar categories 
of systemic factors, anatomical and structural ab- 
normalities, and functional disorders. 

Systemic etiologies of fecal incontinence are 
subclassified into metabolic/endocrine, neurologi- 
cal, infectious, idiopathic/autoimmune, and med- 
ications. Disease states that cause diarrhea repre- 
sent the majority of systemic factors. The rapid 
transport of large volumes of liquid stool to the 
rectum can produce urgency and incontinence 
even in healthy individuals (26). Diabetes mellitus 
and hyperthyroidism are endocrine factors that can 
lead to fecal incontinence. In diabetics, diarrhea 
can develop from autonomic dysfunction, bacterial 
overgrowth, pancreatic insufficiency, and sugar 
substitutes causing osmotic diarrhea. Infectious di- 
arrhea caused by bacteria (e.g., Clostridium, 
Escherichia coli, Salmonella, Shigella, Yersinia, 
Campylobacter), viruses (e.g., Rotavirus, 
Norwalk, HIV), and parasites (e.g., Entamoeba, 
Giardia, Cryptosporidium, Ascaris) frequently re- 
sults in fecal incontinence. Inflammatory bowel 
disease and food allergies are considered idio- 
pathic/autoimmune factors. Ulcerative colitis and 
Crohn’s disease cause fecal incontinence during 
exacerbations with bouts of bloody diarrhea. 
Inflammatory bowel disease is also associated 
with structural abnormalities like anal fissures, fis- 
tulas, abscesses, and operative complications that 
lead to fecal incontinence. Numerous drugs and di- 
etary items such as laxatives, magnesium antacids, 
diuretics, prostaglandins, and sugar and fat substi- 
tutes cause diarrhea and fecal incontinence (Table 
20.3). 

As with defecatory dysfunction, neurological 
etiologies of fecal incontinence are divided into 
central and peripheral disorders. Among the cen- 


Drugs and Dietary Items Associated 
with Diarrhea 


Over-the-counter medications 
Laxatives 

Antacids (with magnesium) 
Prescription medications 


Laxatives Chemotherapy 
Diuretics Colchicine 
Thyroid preparations Cholestyramine 
Cholinergics Neomycin 


Prostaglandins 
Dietary items 


Dietetic foods, candy or chewing gum, and elixirs 
with sorbitol, mannitol, or xylitol 


Olestra 

Caffeine 

Ethanol 

Monosodium glutamate 


Para-aminosalicylic acid 


From Gutman RE, Cundiff GW. Anorectal dysfunction. In: Berek J, ed. 
Novak's gynecology, 14th ed. Chapter 25, table 3. Philadelphia: 
Lippincott Williams & Wilkins, 2006, with permission. 


tral nervous system disorders, upper motor neuron 
lesions above the level of the defecation center (lo- 
cated in the sacral cord) cause spastic bowel dys- 
function. Impaired cognitive control and sensory 
deficits occur with disrupted cortical communica- 
tion. The anal sphincter spastically contracts, but 
digital stimulation initiates reflex evacuation. 
Head trauma, neoplasms, and cerebrovascular ac- 
cidents that damage portions of the frontal lobe re- 
sult in loss of control of both micturition and defe- 
cation. Greater loss of inhibition is observed with 
lesions in the anterior frontal lobe. Spinal cord 
trauma and lower motor neuron lesions above the 
defecation center sever cortical control more per- 
manently. “Spinal shock” occurs for 2 to 4 weeks 
following spinal cord injury, during which there is 
a temporary loss of reflexes below the level of the 
lesion, flaccid bowel function, constipation, and 
fecal impaction. After the early “shock” phase, 
spastic paralysis ensues, with hyperactive bowel 
function. Digital stimulation in conjunction with 
the gastrocolic reflex initiates reflex evacuation in 
the absence of cortical inhibition. Fortunately, in- 
ternal anal sphincter tone is maintained despite the 
loss of external anal sphincter control for stress 
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and urge situations. Individuals with spinal cord 
disruption often present with both constipation and 
fecal incontinence symptoms. 

The demyelination of multiple sclerosis is ran- 
domly distributed, with lesions occurring at any 
level of the central nervous system. Somatic dis- 
ruption transpires similar to spinal cord injury. 
However, there is additional autonomic dysfunc- 
tion with multiple sclerosis, leading to decreased 
colonic motility, absence of the gastrocolic reflex, 
and even rectosphincteric dyssynergia. In disor- 
ders of cognitive impairment (dementia), fecal in- 
continence frequently results from overflow in- 
continence. Many nursing home residents have 
intact sensory nerve function but lack the cognitive 
ability required to initiate defecation in response to 
rectal distention or to defer defecation until a so- 
cially acceptable time. This results in constipation, 
fecal impaction, and overflow incontinence. 

Lower motor neuron lesions occurring at or 
below the level of the defecation center in the 
sacral cord produce flaccid bowel dysfunction. 
Tumor or trauma to the cauda equina, tabes dor- 
salis, spina bifida, and peripheral neuropathy all 
cause lesions at this level, disrupting cortical com- 
munication and resulting in impaired cognitive 
control and sensory deficit. Bowel reflexes that re- 
quire intact sacral nerve pathways are interrupted, 
as evidenced by absent bulbocavernosus and anal 
reflexes on examination. Consequently, digital 
stimulation does not help to initiate defecation. 
The anal sphincter is flaccid and fecal retention 
with overflow incontinence usually occurs. Digital 
disimpaction and Valsalva are often required for 
evacuation, and medications tend to work poorly. 

As previously discussed, the classic example of 
peripheral neuropathy is congenital aganglionosis 
(Hirschsprung’s disease), and the most common 
peripheral neuropathy occurs with diabetes. 
Approximately 20% of diabetics will have fecal 
incontinence (27). The cause tends to be multifac- 
torial, with the exact mechanism uncertain. Fecal 
incontinence can occur with diabetic diarrhea or 
years later from progressive disease. Diabetics fre- 
quently experience intestinal autonomic neuropa- 
thy, an abnormal gastrocolic reflex, and chronic 
constipation. The subsequent pelvic floor denerva- 
tion causes fecal incontinence by sensory neuropa- 
thy, failure of the rectoanal inhibitory reflex, and 
sphincter dysfunction (28). Therefore, individuals 
with any type of peripheral neuropathy may de- 
velop fecal incontinence because of defective sam- 
pling, disrupted rectoanal inhibitory reflex, and/or 
pudendal neuropathy with sphincter dysfunction. 
Presenting symptoms may include stress, urge, and 
overflow incontinence. 


Obstetrical and surgical trauma accounts for the 
majority of anatomical and structural causes of 
fecal incontinence. The severity of symptoms de- 
pends on damage to or dysfunction of the internal 
anal sphincter, external anal sphincter, and pub- 
orectalis muscles. Impaired resting tone from a de- 
fective internal anal sphincter results in passive in- 
continence (incontinence at rest), which is worse 
during sleep because of decreased external anal 
sphincter activity (29). External anal sphincter 
dysfunction limits the ability to respond to sudden 
increases in rectal pressure and to suppress defeca- 
tion, resulting in symptoms of urge and stress in- 
continence. Incontinence of liquid stool is often 
seen with external and internal sphincter dysfunc- 
tion, whereas incontinence of solid stool is usually 
seen with widening of the anorectal angle from 
damage to the puborectalis muscle. Damage to the 
anal cushions usually causes only minor soiling or 
staining. Other anatomical and structural abnor- 
malities associated with fecal incontinence include 
obstructive disorders such as pelvic organ pro- 
lapse, descending perineum syndrome, anismus, 
and intussusception; fistulas from diverticulitis, in- 
flammatory bowel disease, cancer, or surgical 
trauma; and decreased rectal compliance from in- 
flammatory bowel disease, cancer, and radiation. 
Decreased compliance results in higher intralumi- 
nal rectal pressures with smaller volumes of stool, 
poor storage capacity, urgency, and incontinence 
(30). 

Functional disorders associated with fecal in- 
continence include IBS (diarrhea variant), func- 
tional diarrhea, decreased mobility, and decreased 
cognition. 


Combined Disorders of Defecation and 
Fecal Incontinence 


Several of these conditions have the potential to 
cause both defecatory dysfunction and fecal incon- 
tinence (see Table 20.1). This was apparent during 
the previous discussion reviewing systemic factors 
(metabolic/endocrine and neurological), anatomi- 
cal/structural abnormalities (pelvic outlet obstruc- 
tion), and functional disorders (motility disorders 
and functional limitations). The majority of these 
disorders cause combined symptoms through the 
development of fecal impaction followed by over- 
flow incontinence. The etiology of these symp- 
toms is often multifactorial in nature. 


STRUCTURAL VERSUS FUNCTIONAL 
DISORDERS 


The following sections emphasize important 
anatomical/structural abnormalities and functional 
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motility disorders associated with defecatory dys- 
function and fecal incontinence. An understanding 
of these conditions is highly relevant to those car- 
ing for pelvic floor dysfunction. Appropriate eval- 
uation and treatment of several of these conditions 
will be covered in subsequent chapters. 


Disordered Defecation 


Outlet Obstruction 


Anismus/Rectosphincteric Dyssynergia 
Anismus is an obstructive disorder where the pub- 
orectalis and external anal sphincter paradoxically 
contract during defecation, narrowing the anorec- 
tal angle. This condition is also commonly referred 
to as rectosphincteric dyssynergia, pelvic floor 
dyssynergia, spastic floor syndrome, and paradox- 
ical puborectalis syndrome. Frequent complaints 
include dyschezia, straining, hard stools, incom- 
plete emptying, and tenesmus (31). A prospective 
study evaluating 120 consecutive patients with 
dyssynergic defecation found that approximately 
half needed digital assistance (digital disimpaction 
or splinting) to evacuate the rectum (32). The pop- 
ulation contained 77% women, supporting the re- 
sults of other studies that have found a higher 
prevalence of anismus in women (33). 
Psychosocial factors such as a history of sexual 
abuse, depression, eating disorder, obsessive— 
compulsive disorder, and stress have been impli- 
cated in the pathogenesis of this disease. The au- 
thors reported a history of sexual abuse in 22% and 
a history of physical abuse in 31%. Other precipi- 
tating factors observed included illness in 15%, 
surgery in 9%, and pregnancy or childbirth in 5% 
of the women. Other studies have suggested an 
even higher prevalence following gynecologic sur- 
gery (33). One third believed the problem began 
during childhood, and anismus should be consid- 
ered when young children present with symptoms 
of constipation and dyschezia. The response to 
biofeedback and pelvic floor physical therapy as 
well as the above patient characteristics indicate a 
learned response mechanism. 

Pelvic Organ Prolapse 

Pelvic organ prolapse is a common condition that 
will be covered in depth in Section IV, Disorders 
of Pelvic Support. The following provides a brief 
assessment of the relationship between prolapse 
and anorectal dysfunction. Prolapse is inconsis- 
tently associated with defecatory dysfunction and 
many women with prolapse are asymptomatic. 
Those with symptomatic prolapse may complain 
of incomplete evacuation, straining, digital disim- 
paction, and splinting (the need to apply digital 


pressure to the posterior vaginal wall or perineum 
to aid in evacuation of stool). Prolapse may also be 
the result of chronic constipation, straining, and in- 
creased intra-abdominal pressure. Therefore, it is 
important to consider other systemic, anatomical, 
and functional motility disorders in order to opti- 
mize treatment outcomes. Defecatory dysfunction 
that is associated with pelvic organ prolapse can 
occur because of rectocele, enterocele, or perineal 
descent either individually or in combination. 

The term rectocele refers to posterior vaginal 
wall prolapse with herniation of the rectal mucosa 
through a defect in the rectovaginal septum. These 
site-specific defects can be transverse or longitudi- 
nal through the inferior, middle, or superior re- 
gions of the rectovaginal septum (34). Enterocele 
is a herniation of a peritoneal sac and bowel 
through the pelvic floor, typically between the 
uterus/vaginal cuff and rectum. There are two the- 
ories surrounding enterocele formation. The first 
implicates a defect in the fibromuscular en- 
dopelvic fascia of the vagina allowing peritoneum 
and bowel to herniate, while the second attributes 
its formation to a support defect permitting full- 
thickness protrusion of peritoneum, bowel, and en- 
dopelvic fascia (35). Ultimately, the mechanism 
might be a combination of these theories, because 
some support defects are secondary to superior 
breaks in the rectovaginal and pubocervical fascia. 
Enteroceles are more common following hysterec- 
tomy and retropubic urethropexy. Women with 
rectoceles and enteroceles report similar symp- 
toms, including pelvic pain, pressure, vaginal pro- 
trusion, obstipation, fecal incontinence, and sexual 
dysfunction. Although associations have been 
made between defecatory dysfunction and ad- 
vanced stages of pelvic organ prolapse, a causal re- 
lationship remains to be established. Controversy 
remains as to whether anatomic herniation is the 
cause of these symptoms or the effect of underly- 
ing colonic dysfunction, chronic constipation, and 
straining. 

Descending perineum syndrome is defined as 
descent of the perineum (at the level of the anal 
verge) beyond the ischial tuberosities during 
Valsalva. Excessive perineal descent was first de- 
scribed in the colorectal literature by Parks and 
Hardcastle in 1966 (36,37). It occurs due to infe- 
rior detachment of the rectovaginal septum from 
the perineal body. With disease progression, the 
pudendal nerve stretches and pudendal neuropathy 
can develop. Perineal descent has been associated 
with a variety of bowel symptoms, and findings in- 
cluding constipation, fecal incontinence, rectal 
pain, solitary rectal ulcer, rectocele, and enterocele 
(38). 
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Rectal Intussusception 

Rectal intussusception or intrarectal prolapse is the 
circumferential prolapse of the upper rectal wall 
into the rectal ampulla but not through the anal 
verge. It is more common in women and typically 
presents in the fourth and fifth decade. The most 
common symptoms include incomplete emptying, 
digital disimpaction, splinting, dyschezia, and rec- 
tal bleeding. Bleeding often originates from a soli- 
tary rectal ulcer or localized proctitis of the in- 
volved bowel segment (39). A recent study of 896 
patients referred to a tertiary care center for the as- 
sessment of anorectal dysfunction suggests that 
the only two symptoms, anorectal pain and pro- 
lapse (protrusion downward into the rectum or 
anal canal), were highly predictive of isolated in- 
tussusception on evacuation proctography com- 
pared to those with combined intussusception and 
rectocele as well as those with rectocele alone 
(40). The anatomical disruption of normal physio- 
logic function may result in fecal incontinence, de- 
creased urge to defecate, inability to perform sam- 
pling, and pruritus ani from mucous discharge. 
Intussusception is present in up to one third of 
women with clinical rectoceles and defecatory 
dysfunction symptoms of constipation, incomplete 
emptying with or without fecal incontinence, 
straining, and splinting (41). However, a small 
study involving 21 asymptomatic patients found 
six (29%) cases of intussusception (42). The high 
prevalence among asymptomatic patients has been 
confirmed by others (43). Furthermore, the risk of 
disease progression into total rectal prolapse is 
minimal, approximately 2% to 3% (44). These 
findings raise important questions about the asso- 
ciation between intussusception and defecatory 
dysfunction as well as the factors that guide surgi- 
cal intervention for this condition. 


Functional Motility Disorders 


Colonic Inertia/Slow Transit Constipation 

Severe constipation with less than three stools per 
week that is refractory to therapy is relatively rare, 
and health care providers should have a high sus- 
picion for motility disorders such as global motil- 
ity disorder and colonic inertia in these individu- 
als. Colonic inertia or slow transit constipation is 
defined as the delayed passage of radiopaque 
markers through the proximal colon without 
retropulsion of markers from the left colon, and 
absence of systemic or obstructive disorders. 
Defecatory symptoms are indistinguishable from 
other obstructive and functional motility disorders. 
Therefore, imaging studies are required to make 
the diagnosis. The etiology remains unclear, and 
women are more commonly affected than men. 


Studies have revealed impaired phasic colonic 
motor activity and diminished gastrocolic reflexes 
in patients with this disorder (45,46). Laxatives, 
absorption irregularities, hormones, psychological 
abnormalities, and endogenous opioids have been 
implicated in the pathogenesis but the data is in- 
conclusive. Current literature supports a possible 
neurological and/or smooth muscle disorder as the 
underlying pathophysiologic mechanism of dis- 
ease (46,47). 

Functional Bowel Disorders 

Functional bowel disorders, as defined by the 
Rome II criteria (48), consist of IBS, functional 
abdominal bloating, functional constipation, func- 
tional diarrhea, and unspecified functional bowel 
disorders. The primary focus will be on IBS be- 
cause it is the most prevalent of these disorders. 

The prevalence of IBS appears to be around 
10%; however, estimates range between 3% and 
25% (49). IBS sufferers frequently seek health 
care, and this condition accounts for 25% to 50% 
of all referrals to gastrointestinal clinics (48). IBS 
seems to be more common among women and 
younger individuals. Distinct diagnostic criteria 
have been developed that require the exclusion of 
structural or metabolic abnormalities. The Rome II 
criteria allow for classification of IBS into diar- 
rhea-, constipation- and pain-predominant cate- 
gories (Table 20.4). The constipation variant is 
most commonly associated with defecatory dys- 
function, whereas the diarrhea variant causes fecal 
incontinence. The pain or spastic variant causes 
predominantly abdominal discomfort but can also 
be associated with both defecatory dysfunction 
and fecal incontinence. After excluding organic 
disease, the criteria listed in Table 20.4 have a sen- 
sitivity of 65%, specificity of 100%, positive pre- 
dictive value of 100%, and negative predictive 
value of 76% (50). 

Individuals with IBS often have comorbidity 
with other gastrointestinal, genitourinary, and psy- 
chological illnesses such as gastroesophageal re- 
flux disease, fibromyalgia, chronic fatigue syn- 
drome, headache, backache, chronic pelvic pain, 
sexual dysfunction, lower urinary tract dysfunc- 
tion, depression, and anxiety (48,51). Stressful life 
events seem to correlate with the onset and exacer- 
bation of symptoms. A detailed history frequently 
reveals past physical or sexual abuse (48). 
Abdominal pain is the most common complaint, 
and patients with IBS are at increased risk for po- 
tentially unnecessary surgery. A recent analysis of 
questionnaires from a large health care provider 
including over 89,000 patients reported signifi- 
cantly higher rates of cholecystectomy (12% vs. 
4%), appendectomy (21% vs. 12%), hysterectomy 
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Diagnostic Criteria of Irritable Bowel 
Syndrome 


At least 12 weeks, which need not be consecutive, in 
the preceding 12 months of abdominal discomfort or 
pain that has two out of three features: 


(1) Relieved with defecation; and/or 


(2) Onset associated with a change in frequency of 
stool; and/or 


(3) Onset associated with a change in form (appear- 
ance) of stool. 


In the absence of structural or metabolic abnormali- 
ties to explain the symptoms. 


Supportive Symptoms of IBS 

1) Fewer than three bowel movements a week 

2) More than three bowel movements a day 

3) Hard or lumpy stools 

4) Loose (mushy) or watery stools 

5) Straining during a bowel movement 

6) Urgency (having to rush to have a bowel move- 
ment) 

(7) Feeling of incomplete bowel movement 

(8) Passing mucus (white material) during a bowel 
movement 

(9) Abdominal fullness, bloating, or swelling. 

Diarrhea-predominant: 1 or more of 2, 4, or 6 and 

none of 1, 3, or 5; or: 2 or more of 2, 4, or 6 and one 

of 1 or 5. (3. Hard or lumpy stools do not qualify.) 

Constipation-predominant: 1 or more of 1, 3, 5 and 

none of 2, 4, or 6; or: 2 or more of 1, 3, or 5 and one 

of 2, 4, or 6. 


( 
( 
( 
( 
( 
( 


From Thompson WG, Longstreth GF, Drossman DA, et al. Functional 
bowel disorders and functional abdominal pain. In: McLean, ed. 
Rome II: the functional gastrointestinal disorders, 2nd ed. VA: 
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(33% vs. 17%), and back surgery (4% vs. 3%) in 
patients with IBS compared to controls (52). 
Despite abundant research evaluating cognitive, 
behavioral, psychological, genetic, dietary, and in- 
fectious mechanisms of disease, a single factor has 
not been identified, and multiple factors probably 
contribute to this condition. Many believe this to 
be disordered motility and sensory dysfunction 
from enteric neuropathy, but data has not substan- 
tiated these claims. 

Functional constipation is a term created by 
the Rome II criteria as a unifying definition of con- 


stipation (Table 20.5). The rationale for the criteria 
listed in Table 20.5 stems from the variability in 
patient definitions of constipation (48). 


Fecal Incontinence 


Sphincter Disruption 


Obstetrical injury is responsible for the majority of 
fecal incontinence in young females. Birth trauma 
associated with fecal incontinence results from 
anatomical disruption of the anal sphincter com- 
plex, pelvic floor denervation, or a combination of 
the two. The risk factors for anal sphincter lacera- 
tion are primiparity (53,54), birth weight (53-55), 
forceps delivery (53-56), and episiotomy (54-56). 
Although there are limited long-term prospective 
studies demonstrating the progression of anal 
sphincter injury and pelvic floor neuropathy to the 
development of fecal incontinence, current litera- 
ture supports the relationship of early-onset symp- 
toms to sphincter damage and delayed-onset 
symptoms to neuropathy (57). This accounts for 
the large discrepancy in the prevalence of fecal in- 
continence between younger men and women 
from the effects of obstetrical sphincter trauma. 
The gender gap narrows with aging secondary to 
neuropathy, which may stem from a variety of 
causes (58). 


Diagnostic Criteria of Functional 
Constipation 


At least 12 weeks, which need not be consecutive, in 
the preceding 12 months of two or more of: 


(1) Straining >1/4 of defecations; 

(2) Lumpy or hard stools >1/4 of defecations; 

(3) Sensation of incomplete evacuation >1/4 of defe- 
cations; 

(4) Sensation of anorectal obstruction/blockage >1/4 
of defecations; 

(5) Manual maneuvers to facilitate >1/4 of defeca- 
tions (e.g., digital evacuation, support of the 
pelvic floor); and/or 

(6) <3 defecations per week. 

Loose stools are not present, and there are insuffi- 

cient criteria for IBS. 


From Thompson WG, Longstreth GF, Drossman DA, et al. Functional 
bowel disorders and functional abdominal pain. In: McLean, ed. 
Rome II: the functional gastrointestinal disorders, 2nd ed. VA: 
Degnon Associates, 2000:351-432. 
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Obstetrical Trauma 

Third- and fourth-degree lacerations at delivery 
are associated with an increased risk of fecal in- 
continence (odds ratio 3.09) (57). While the inci- 
dence of clinically documented third- and fourth- 
degree anal sphincter tears is between 0.5% and 
5.9% (53,56,59), occult third- and fourth-degree 
defects are present in 28% to 35% of primiparous 
women and 44% of multiparous women, with ap- 
proximately one third of these patients having 
symptoms of anal incontinence. Patients with oc- 
cult anal sphincter tears were 8.8 times more likely 
to have fecal incontinence (56,60). Sultan et al 
(61) also found that half of patients who under- 
went immediate repair of a third-degree laceration 
had symptoms of anal incontinence, and 85% had 
persistent sphincter defects on endoanal ultra- 
sound. A meta-analysis of five studies with 717 de- 
liveries confirmed these findings, with a 26.9% in- 
cidence of anal sphincter defect in primiparous 
women and an 8.5% incidence of new sphincter 
defect in multiparous women (62). The probability 
of postpartum fecal incontinence due to a sphinc- 
ter defect was high, at 77% to 83%. 

The magnitude of these findings is alarming 
and the results cannot be ignored but must be in- 
terpreted with caution. Misinterpretation of the 
normal physiological split of the proximal external 
anal sphincter merging with the puborectalis mus- 
cle as a sphincter tear can result in an increased 
prevalence of reported defects. Nevertheless, the 
high prevalence of persistent defects following re- 
pair and the increased risk of fecal incontinence 
symptoms associated with these defects indicates 
the permanent and detrimental effects of obstetri- 
cal sphincter trauma and a need to focus on pre- 
vention. A recent prospective study also discov- 
ered a higher rate of bowel symptoms with 
fourth-degree lacerations compared to third-de- 
gree lacerations (63). Those with fourth-degree 
tears were more likely to have persistent combined 
defects of the internal and external anal sphincter 
on ultrasound. These findings emphasize the im- 
portance of the internal anal sphincter for main- 
taining continence. 

Specific obstetrical factors have been identified 
that increase the risk of sphincter laceration, in- 
cluding primiparity (53,54), birth weight (53-55), 
forceps delivery (53-56), and episiotomy (54-56), 
as noted above. Forceps-assisted vaginal delivery 
significantly increases the risk of sphincter trauma, 
but the data on vacuum-assisted delivery is less 
conclusive (55,64,65). Some have hypothesized 
that elective cesarean section prevents anal incon- 
tinence compared to emergent cesarean section; 
however, studies argue against any protective ef- 


fect with cesarean section irrespective of timing 
(56,64,66,67). Midline episiotomy is strongly 
linked to sphincter damage (55) and fecal inconti- 
nence (55,68). Handa et al reported conflicting re- 
sults, with an overall protective effect seen with 
episiotomy (odd ratio 0.89) in their large popula- 
tion study. There was an increased likelihood of 
fourth-degree laceration (odds ratio 1.12) and a de- 
creased likelihood of third-degree laceration (odds 
ratio 0.81) (53). A Cochrane review supports re- 
stricting the use of both midline and mediolateral 
episiotomy (69). A recent retrospective study 
found an approximately 50% reduction in anal 
sphincter laceration rate with the use of restrictive 
episiotomy (54). 

Surgical Trauma 

Iatrogenic injury is the second most common cause 
of direct sphincter damage, behind obstetrical 
trauma. Surgical procedures associated with fecal 
incontinence include anal fistula repair, anal sphinc- 
terotomy, hemorrhoidectomy, and anal dilation. Of 
these procedures, fistulotomy is the most common 
cause of sphincter damage and fecal incontinence. 
Rectovaginal or anovaginal fistulas can develop 
from obstetrical injury, operative complications 
during pelvic surgery, inflammatory bowel disease 
exacerbations, rectal cancers, and spontaneously 
without an identifiable etiology. Fistulas cause fecal 
incontinence as stool escapes through the path of 
least resistance. The degree of postoperative dys- 
function following repair depends on preoperative 
sphincter function and pudendal nerve function as 
well as the location of the fistula and the amount of 
sphincter that is disrupted during the surgical repair. 
Anal sphincterotomy to treat painful anal fissures 
can lead to incontinence by disruption of rectal sen- 
sory innervation, anal cushions, and transection of 
the anal sphincter (70,71). Hemorrhoidectomy often 
results in minor soiling due to resection of the anal 
cushions, which act as the final mucosal barrier. 
Similar to sphincterotomy, rectal sensory innerva- 
tion can be disrupted, and there can also be injury to 
the internal sphincter during sharp dissection 
(71,72). 


Sphincter Denervation 


Idiopathic (primary neurogenic) fecal inconti- 
nence results from denervation of both the anal 
sphincter and pelvic floor muscles. Denervation 
injury related to obstetrical trauma accounts for 
approximately three out of every four cases of id- 
iopathic fecal incontinence and is the most com- 
mon overall cause of fecal incontinence (73,74). 
Obstetrical Trauma 

The two proposed mechanisms of pudendal neu- 
ropathy are stretch injury during the second stage 
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of labor and compression of the nerve as it exits 
Alcock’s canal (73,75). Established risk factors for 
pelvic floor neuropathy include multiparity (76), 
birth weight, forceps delivery, prolonged active 
second stage, and third-degree laceration (77). 
Several studies have shown increased pudendal 
nerve terminal motor latencies following vaginal 
delivery, especially after sphincter laceration 
(56,74,78). The majority of women will recover 
function within a few months postpartum, while 
others will have evidence of injury several years 
out, the effects of which may be cumulative with 
subsequent deliveries (74,79). However, only a 
fraction of these patients with neuropathy will de- 
velop fecal incontinence (77). The reason for the 
low predictive value of neuropathy toward the de- 
velopment of fecal incontinence is uncertain, but 
one theory suggests that intact anatomical and 
physiologic function compensates for the neuro- 
logical deficit. Those who develop fecal inconti- 
nence may have additional dysfunction that over- 
whelms the continence mechanism. 

Descending Perineum Syndrome 

As noted earlier, prolonged straining for any rea- 
son can cause descending perineum syndrome. 
This syndrome is defined as descent of the per- 
ineum beyond the ischial tuberosities during 
Valsalva (36,37). Pudendal neuropathy results 
from stretching and entrapment of the pudendal 
nerve. This is supported by findings of elongation 
of the pudendal nerve, prolonged pudendal nerve 
motor terminal latency, and decreased anal sensa- 
tion in women with perineal descent (80-82). The 
progression of the pudendal neuropathy ultimately 
leads to fecal incontinence (38,83). 

Functional Bowel Disorders 

IBS epidemiology and pathophysiology have been 
previously discussed with respect to disordered 
defecation. The diarrhea variant of IBS is often as- 
sociated with fecal incontinence. Increased bowel 
motility, decreased transit time, and resultant fecal 
urgency can overwhelm a normal continence 
mechanism. The criteria for diagnosis are in Table 
204. 

Functional diarrhea is defined by the Rome II 
criteria in order to create a unifying definition of 
diarrhea (Table 20.6). The rationale for the criteria 
listed in Table 20.6 stems from the variability in 
patient definition of diarrhea (48). 


SUMMARY 


In conclusion, the physiology of anorectal func- 
tion, including anal continence and defecation, is 
complex, requiring intact neurological and 
anatomical function. The pathophysiology of 


Diagnostic Criteria of Functional 
Diarrhea 


At least 12 weeks, which need not be consecutive, in 
the preceding 12 months of: 


(1) Loose (mushy) or watery stools; 
(2) Present >3/4 of the time; and 
(3) No abdominal pain. 


From Thompson WG, Longstreth GF, Drossman DA, et al. Functional 
bowel disorders and functional abdominal pain. In: McLean, ed. 
Rome II: the functional gastrointestinal disorders, 2nd ed. VA: 
Degnon Associates, 2000:351-432. 


anorectal dysfunction consists of many disorders 
that may lead to defecatory dysfunction, fecal in- 
continence, or a combination of the two. 
Specialists in the field of pelvic floor dysfunction 
must strive to gain a better understanding of the 
various etiologies underlying these disorders. We 
must have a systematic and logical approach to 
evaluating patients with these complaints and re- 
main current in our diagnostic criteria and modal- 
ities. We should approach patients with anorectal 
dysfunction by considering general categories 
such as systemic factors, anatomical and structural 
abnormalities, and functional (motility) disorders. 

Important pitfalls for reconstructive pelvic sur- 
geons to consider involve malignancy and pelvic 
organ prolapse. Care must be taken not to overlook 
or misinterpret signs and symptoms of anorectal 
dysfunction, and any acute change in bowel habits 
must be thoroughly evaluated. Malignancy must 
be ruled out even in the presence of chronic dis- 
ease. Persistent symptoms after an empiric trial of 
medical therapy should prompt further evaluation 
such as a colonoscopy or flexible sigmoidoscopy. 
Care should also be taken when attempting to de- 
termine if prolapse is the cause or the result of 
defecatory dysfunction. This can be extremely 
challenging but is important because surgical cor- 
rection of defecatory dysfunction mistakenly at- 
tributed to prolapse will have little lasting benefit 
if the underlying bowel disorder remains un- 
treated. 

Equally important is the need for further re- 
search into both defecatory dysfunction and fecal 
incontinence. For example, advances in genetics 
may someday explain the wide overlap of symp- 
toms in functional gastrointestinal disorders. 
Further advances in gastrointestinal evaluation and 
pelvic floor imaging may improve our understand- 
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ing of pelvic floor anatomy and sensorimotor dys- 
function. This chapter provides a foundation for 
understanding the complex nature of anorectal 
physiology and pathophysiology. The symptoms 
of constipation and fecal incontinence are nonspe- 
cific and underlying etiologies are often multifac- 
torial. The specialist dealing with pelvic floor dys- 
function should be able to formulate a differential 
diagnosis that can be further evaluated and treated 
according to the principles discussed in the follow- 
ing chapters. 
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CHAPTER 21 


Evaluation of Colorectal 


INTRODUCTION 


Colorectal disorders occur commonly among adult 
women and are associated with diverse symptoms, 
including abdominal pain and bloating, constipa- 
tion, incomplete defecation, and fecal inconti- 
nence. To adequately care for women with these 
disorders, clinicians must have an adequate under- 
standing of the physiology and pathophysiology of 
the colon and anorectum. 


OVERVIEW OF NORMAL 
COLORECTAL FUNCTION 


Stool Formation and Colonic Transit 


Voluntary storage and evacuation of the stool is a 
complex neuromuscular mechanism that involves 
many physiologic processes. Intestinal transit and 
absorption, colonic transit, rectal compliance, 
anorectal sensation, and sphincteric mechanism all 
play an important role in normal colorectal func- 
tion. An understanding of how each of these vari- 
ables affects continence is essential in the proper 
diagnosis and treatment of the women with col- 
orectal disorders. 

A major function of the colon is the final regu- 
lation of water and electrolyte absorption. The 
colon is capable of absorbing up to 5 L of water 
and associated electrolytes in 24 hours. Stool con- 
tent is propelled along the large intestine via con- 
tractile waves know as peristalsis. Colonic motility 
is complex, with great regional heterogeneity. 
Functionally, the colon can be divided into three 
segments: the proximal colon, the segment from 
the midtransverse colon to the proximal rectosig- 
moid, and the rectosigmoid. The rectosigmoid is 
uniquely adapted for sodium and water absorption. 
The transit of the stool content is significantly de- 
layed in this region to permit complete reabsorp- 


Dysfunction 
Marc R. Toglia 


tion of fecal water and electrolytes before final 
elimination. 


Anorectal Continence 


The voluntary storage and evacuation of solid 
waste is a complex physiologic process involving 
learned social behavior, voluntary cortical control, 
and a series of involuntary reflexes. When stool 
content first enters into the rectal vault, several 
physiologic events take place. The arrival of stool 
in the rectum is associated with a transient de- 
crease in internal anal sphincter tone and an in- 
crease in external sphincter activity; this is known 
as the rectoanal inhibitory reflex. This allows the 
sensory-rich anal canal to come in contact with the 
rectal contents to determine whether it contains 
solid, liquid, and/or gas. This physiologic event is 
known as sampling. This is followed by a relax- 
ation of the rectum to store the increased rectal 
volume in a process known as accommodation. 
The rectum, like the bladder, is a highly compliant 
reservoir that facilitates storage of waste. As rectal 
volume increases, an urge to defecate is experi- 
enced. If this urge is voluntarily suppressed, the 
rectum relaxes further to continue the accommoda- 
tion of stool. Rectal compliance may be decreased 
in certain disease states such as ulcerative proctitis 
or radiation proctitis. A loss in compliance may de- 
crease the ability of the rectal wall to stretch, and 
as a result, rectal pressure remains high. This may 
compromise this first part of the continence mech- 
anism and place an increased demand on the 
sphincteric mechanism. 

The anal canal is primarily responsible for pre- 
venting leakage of stool during this phase of rectal 
storage. The anal canal remains closed as the result 
of the interactions between three distinct muscles: 
the puborectalis portion of the levator ani, the 
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external anal sphincter, and the internal anal 
sphincter. The puborectalis and external anal 
sphincter comprise a unique type of striated mus- 
cle that is capable of maintaining a constant rest- 
ing tone that is proportional to the volume of the 
rectal content and that relaxes at the time of defe- 
cation. Both of these muscles contain a majority of 
type I (slow-twitch) muscle fibers, which are ide- 
ally suited to maintaining a constant tone over 
time. Each muscle group also contains a smaller 
proportion of type II (fast-twitch) fibers, which al- 
lows them to respond quickly during sudden in- 
creases in intra-abdominal pressures (1). 
Continence of solid stool is maintained prima- 
rily by the actions of the puborectalis. This mus- 
cle originates from the pubic rami on either side 
of the midline at the level of the arcus tendineus 
levator ani. The muscle fibers pass laterally to the 
vagina and form a U-shaped sling that cradles the 
rectum. The constant resting tone of the puborec- 
talis pulls the anorectal junction towards the pubic 
symphysis, creating a 90-degree angle between 
the anal and rectal canals referred to as the 
anorectal angle (Fig. 21.1).This angulation is eas- 
ily palpated on digital rectal examination. It was 
once proposed that this acute angulation creates a 


“flap-valve” effect in which an increase in intra- 
abdominal pressure compresses the anterior rectal 
wall against the pelvic floor, and that this action 
was critical to maintaining continence. However, 
more recent physiologic studies have failed to 
demonstrate that such a mechanism exists (2,3), 
and successful surgical restoration of anal conti- 
nence does not appear to depend upon the restora- 
tion of this angle (4,5). Defecation of solid stool is 
initiated by the voluntary relaxation of the pub- 
orectalis, which together with intestinal peristal- 
sis, a voluntary increase in intra-abdominal pres- 
sure, and relaxation of the external and internal 
anal sphincters, allows for the passage of stool 
downward through the anal canal. The effective- 
ness of the puborectalis muscle in maintaining 
continence without the external or internal anal 
sphincter is illustrated by the relative continence 
that women with a chronic fourth-degree lacera- 
tion have over solid stool. 

The internal and external anal sphincters main- 
tain continence below the level of the puborectalis 
(Fig. 21.2). These two structures are critical in the 
control of flatus and liquid feces, as the puborec- 
talis mechanism is ineffective in this regard. The 
shape of the combined internal and external 


FIGURE 21.1 @ Lateral view of the ex- 
ternal anal sphincter and levator ani muscles 
showing palpation of the medial border of 
the levator ani muscle (puborectalis-pubo- 
coccygeus portion). Note the approximately 
90-degree angle between the anal canal and 
the axis of the rectum. (From Toglia MR, 
DeLancey JOL. Anal incontinence and the 
obstetrician gynecologist. Obstet Gynecol 
1994;84;4(2):731-740, with permission.) 
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FIGURE 21.2 @ Schematic representation of 
the anal canal illustrating the relationship of the 
internal and external anal sphincter in coronal sec- 
tion. Note how the internal anal sphincter extends 
somewhat cephalad to the external anal sphincter. 
The dentate line separates the anal canal from the 
rectum. (From Weber AM, Brubaker L, Schaffer J, 
et al, eds. Office urogynecology. New York: 
McGraw Hill, 2004, with permission.) 


sphincter muscles is nearly cylindrical as it encir- 
cles the anal canal and, measured in the midline, is 
approximately 18 mm thick and 28 mm long (6). It 
is critical that clinicians recognize that 50% of the 
anterior thickness of the sphincter complex is at- 
tributable to the internal anal sphincter. The 
anatomic and functional importance of the internal 
anal sphincter is often underappreciated in most 
textbooks on obstetric and gynecologic surgery, 
but it is believed to be critical in the proper repair 
of obstetric sphincter lacerations as well as the sur- 
gical correction of anal incontinence. 

The internal anal sphincter is a thickened, 
downward continuation of the circular smooth 
muscle layer of the colon and is innervated by 
sympathetic nerves from the presacral complex. 
Unlike the external anal sphincter and puborectalis 
muscle, the internal anal sphincter is not under 
voluntary control, and its function is mediated 
largely by reflex arcs at the spinal cord level. At 
rest, the anal canal is kept closed by the constant 
tonic activity of both the internal and external anal 
sphincters. Physiologic studies suggest that the in- 
ternal anal sphincter is responsible for 75% to 85% 
of the resting tone of the anal canal (7,8). As the 
intestinal content passes into the rectum, the inter- 
nal anal sphincter relaxes reflexively to allow the 
upper anal canal to “sample” the contents and to 
discriminate between solid, liquid, and gas. Once 


the intestinal contents have been determined, the 
internal anal sphincter contracts again to augment 
closure of the anal canal. Thus, it is currently be- 
lieved that continence at rest (particularly for liq- 
uid stool and flatus) is largely the responsibility of 
the internal anal sphincter, whereas continence 
during sudden distention of the anal canal is prin- 
cipally maintained by the external anal sphincter 
(9): 

Anal sensation is also thought to play a critical 
role in the normal continence mechanism. Sensory 
receptors located within the anal canal and within 
the levator ani muscles detect the presence of stool 
in the rectum as well as the degree of rectal disten- 
tion. The upper anal canal is capable of distin- 
guishing between solid, liquid, and gaseous forms 
of stool, and feedback from these sensory organs is 
important in coordinating the actions of the 
sphincteric musculature. 

The anal canal cushions (hemorrhoids) are 
thought to assist in the continence mechanism by 
facilitating mucosal coaptation. These vascular 
channels fill with blood and may occlude the lower 
anal canal. Supporters of this theory suggest that 
the loss of these structures following hemor- 
rhoidectomy may account for the reported inci- 
dence of incontinence following this procedure. 


Defecation 


Defecation is a highly coordinated physiologic ac- 
tion that involves neuromuscular regulation by the 
central nervous system. Distention of the rectum 
by the stool content initiates the rectoanal in- 
hibitory reflex discussed previously and allows the 
sensory-rich upper anal canal to sample stool con- 
tent. The act of defecation is initiated by a Valsalva 
maneuver to raise intra-abdominal and intrarectal 
pressure. Voluntary inhibition of the external anal 
sphincter and puborectalis enables the rectum to 
empty. This is assisted by coordinated peristaltic 
activity of the rectosigmoid. When evacuation is 
completed, the external anal sphincter and pub- 
orectalis contract (termed the closing reflex) and 
the continence mechanism is initiated again. 


SYMPTOM-BASED APPROACH TO 
COLORECTAL DISORDERS 


Clinicians who care for women with pelvic floor 
disorders are commonly asked to evaluate patients 
with two separate syndromes involving colorectal 
disorders. The first syndrome involves symptoms 
suggestive of disordered defecation, and the sec- 
ond syndrome involves symptoms of fecal inconti- 
nence. 
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Disordered Defecation 


Women with disordered defecation will typically 
refer to their symptoms as “constipation.” 
Constipation frequently has different meanings to 
different people. Commonly accepted definitions 
include infrequent stools (less than three per 
week), passing stool that is too hard or too small, 
difficulty or prolongation of the act of defecation 
(“straining”), or a feeling of rectal fullness or in- 
complete evacuation. Abdominal pain and bloating 
are frequently the predominant complaint in con- 
stipated patients. Therefore, the first step in man- 
aging constipation is to understand what the pa- 
tient means by using that term. It may be helpful to 
classify patients with constipation into one of three 
categories: (a) those with colonic motility disor- 
ders, (b) those with pelvic outlet obstructive symp- 
toms, and (c) those with a combination of both 
(10) (Table 21.1). History, physical examination, 
and ancillary testing can distinguish them. 
Clinicians should question the patient carefully 
to determine the following historical data: number 
of bowel movements per week, length of time 
spent on the commode, pain associated with defe- 
cation, sensation of incomplete evacuation or a 
false sense of the need to evacuate, need to digi- 
tally assist defecation by either splinting the per- 
ineum or extracting feces from the anus directly, 
and presence of a bulge, either vaginal or rectal. 
Physical examination may reveal the presence of 
pelvic organ prolapse, including a rectocele, ente- 


Causes of Constipation 


Systemic factors 
Drug therapy 
Metabolic and endocrine disorders 
Neurologic disease 
Pregnancy 
Motility disorders 
Inadequate fiber intake 
Colonic inertia 
Global motility disorder 
Anorectal outlet obstruction 
Intrarectal prolapse 
Rectocele 
Enterocele 
Paradoxical puborectalis syndrome 
Descending perineum 
Irritable bowel syndrome 


rocele, or rectal prolapse; fecal impaction; poor 
sphincter tone; or spasm of the puborectalis mus- 
cle. Proctoscopy is helpful in the detection of anal 
fissures, edema, internal hemorrhoids, or a solitary 
rectal ulcer. The presence of rectal bleeding should 
prompt referral to an appropriate specialist. 
Ancillary testing will be discussed later. 


Systemic Factors 


After inadequate dietary fiber, drug therapy is 
probably the most common cause of constipation. 
Common prescription and over-the-counter med- 
ications that may cause constipation are listed in 
Table 21.2. Many systemic factors may affect nor- 
mal colonic factors and cause constipation. The 
prevalence of constipation during pregnancy is 
well recognized. Hypothyroidism, diabetes, hyper- 
parathyroidism, and severe electrolyte abnormality 
can also cause constipation. Uncommon diseases 
such as scleroderma and amyloidosis can cause 
structural changes in the intestine that can lead to 
constipation. Neurologic diseases involving the 
central nervous system such as multiple sclerosis 
and Parkinson’s disease are frequently associated 
with constipation. 


Colonic Motility Disorders 


A deficiency in dietary fiber has long been thought 
to be an important cause of constipation. Fiber 
may shorten whole gut transit and increase stool 
weight. Primary therapy for constipation consists 
of a diet trial with approximately 30 g of dietary 


Drugs Commonly Associated with 
Constipation 


Over-the-counter medication 
Antidiarrheals such as loperamide and Kaopectate 
Antacids (calcium and aluminum products) 
lron therapy 
Prescription medication 
Antidepressants 
Anticholinergics 
Anticonvulsants 
Calcium channel blockers 
Beta-blockers 
Diuretics 
Opiates 
Nonsteroidal anti-inflammatory agents 
Phenothiazines 
Psychotherapeutic agents 
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fiber per day for 4 to 6 weeks coupled with an ad- 
equate intake of fluid. 

Colonic inertia, or slow transit constipation, is 
a condition of chronic idiopathic constipation in 
which patients are found to have no organic cause 
for their symptoms and have diffuse, pancolonic 
marker delay on transit study. Megacolon or 
megarectum may or may not be present in associ- 
ation with colonic inertia. Colonic inertia is found 
almost exclusively in women, and some studies 
suggest an unusually high prevalence of psychi- 
atric disturbances among these patients (11). Some 
patients with megacolon have a loss of the normal 
myenteric plexus ganglion cells, which is consid- 
ered diagnostic of Hirschsprung’s disease and usu- 
ally presents in childhood or early adulthood. 


Anorectal Outlet Obstruction Syndromes 


Functional outlet obstruction is common cause of 
constipation in women. These patients typically 
have no obvious organic cause for their symptoms. 
Colonic transit studies reveal normal pancolonic 
transit time but delayed transit through the rectum. 
Anorectal outlet obstruction may be the manifesta- 
tion of a variety of pelvic floor disorders listed in 
Table 21.1. 

Intrarectal prolapse, also referred to as rectal in- 
tussusception, is characterized by a circumferen- 
tial intussusception of the upper rectal wall into the 
rectal ampulla. It occurs most commonly among 
women with an age of onset between 40 and 50 
years. Symptoms include a sensation of obstruc- 
tion, incontinence, pain on defecation, bleeding, 
and a mucus discharge (12). Patients with obstruc- 
tive defecation typically complain of the sensation 
of incomplete evacuation. Bleeding is usually re- 
lated to localized proctitis or a solitary rectal ulcer 
that occurs as the result of the intussusception. 
Diagnosis is most reliably confirmed by cinede- 
fecography and proctosigmoidoscopy. 

A rectocele represents a detachment of the rec- 
tovaginal septum and subsequent herniation of the 
rectum and anal canal anteriorly against the poste- 
rior vaginal wall. Breaks in the rectovaginal fascia 
can occur transversely either at its attachment to 
the perineal body or at the apex of the vagina. 
Longitudinal breaks may exist laterally at the point 
where the lateral vagina attaches to pubococ- 
cygeus. Many rectoceles are clinically asympto- 
matic; however, in some patients they are the 
cause of obstructed defecation (13). Patients typi- 
cally complain of incomplete evacuation and 
“pocketing” of stool into the vagina during at- 
tempts at defecation. Patients often report using 
their fingers to splint the vagina during defecation 
or applying pressure to the posterior vaginal wall 


to complete evacuation. It is important to rule out 
other causes of constipation prior to contemplating 
surgical repair because as many as 54% of women 
continue to have significant constipation postoper- 
atively in several published series (14,15). Most 
rectoceles can be characterized by vaginal and rec- 
tal examination, but cinedefecography is the pre- 
ferred method of imaging the rectocele radi- 
ographically as well as confirming that the 
rectocele is responsible for trapping the stool. It 
should be kept in mind that a rectocele by itself is 
not a common cause of constipation but rather 
presents as obstructed defecation. Therefore, a 
proper evaluation for other causes of anorectal out- 
let obstruction should be considered prior to pro- 
ceeding with surgical correction. 

Enterocele may be best described as a hernia- 
tion of a peritoneal sac through the fibromuscular 
layer at the apex of the vagina. It is typically lo- 
cated posterior to the uterus and anterior to the rec- 
tum. On examination, the sac is typically filled 
with small intestine, omentum, and/or sigmoid 
colon. Enteroceles are thought to be a significant 
cause of symptoms following hysterectomy and 
anterior urethropexies. The best way to diagnose 
an enterocele is with the patient standing and 
straining. The examiner should place one finger in 
the vagina and another in the rectum. Although ra- 
diologic studies are often unnecessary, they may 
help to distinguish a true enterocele from a high 
rectocele or large cystocele. Symptoms include 
pelvic pressure, low back pain, and a feeling of 
perineal protrusion. In general, enteroceles are an 
uncommon cause of constipation. 

Descending perineal syndrome is often associ- 
ated with pronounced difficulty with defecation 
leading to prolonged straining efforts. First de- 
scribed by Sir Alan Parks, the syndrome is now 
clinically defined as when the plane of the per- 
ineum (at the level of the anal verge) descends be- 
yond the ischial tuberosities during Valsalva ma- 
neuvers (16). Excessive descent of the perineum is 
typically readily apparent on physical examination 
and can be objectively quantified by defecography. 
Patients with this syndrome may also complain of 
deep-seated pain that is precipitated by prolonged 
standing and relieved by lying down. Neurologic 
damage to the pudendal nerve is thought to occur 
as the result of stretching, which may eventually 
result in denervation of the anal sphincter and may, 
in time, lead to anal incontinence. 

Constipated patients who have no structural 
abnormalities of the anorectum or dysfunction of 
colonic motility may experience dysfunction of 
the pelvic floor musculature. Electromyography 
(EMG) and anal manometry studies have identi- 
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fied a subgroup of patients who complain of con- 
stipation who experience a paradoxical contrac- 
tion of the anal sphincter and the levator ani at the 
time of attempted defecation (17,18). This syn- 
drome has been termed anismus, pelvic floor 
dyssynergia, and paradoxical puborectalis syn- 
drome. The failure of the pelvic floor to relax at 
the time of straining to defecation results in a 
physiologic anorectal outlet obstruction. The typ- 
ical patient is a young woman who suffers from 
constipation that fails to respond to fiber therapy 
and laxatives. Symptoms include pain with defe- 
cation, excessive straining, and the sensation of 
incomplete evacuation. Definitive diagnosis can 
be made by anorectal manometry, EMG, or 
cinedefecography. Patients with anismus who un- 
dergo cinedefecography are unable to evacuate 
barium and retain a prominent impression of the 
puborectalis muscle on lateral films during at- 
tempts to evacuate the rectum. This suggests that 
the pelvic floor remains contracted during strain- 
ing and prevents rectal emptying. Anal manome- 
try studies may include a balloon expulsion test in 
which the patient attempts to evacuate a 30-mL 
intrarectal balloon. EMG studies actually measure 
neuromuscular action potentials, looking for nor- 
mal silencing before defecation. Anal manometry 
and EMG are superior to cinedefecography stud- 
ies because they show evidence of nonrelaxation 
of the anal sphincters and levator ani at the time of 
attempted defecation. EMG studies are currently 
thought to be the most sensitive technique for di- 
agnosing anismus. 


Functional Bowel Disorders 


Constipation is a frequent symptom in patients 
with irritable bowel syndrome (IBS). IBS is 
thought by many to be the most common disorder 
of the digestive tract. About two thirds of those af- 
fected are women, and it occurs most commonly in 
younger adults. One study has suggested that 5% 
to 11% of patients with IBS present with constipa- 
tion (19). Stress has long been felt to contribute to 
the symptoms of IBS, and patients with IBS fre- 
quently have a history of depression. 

The Rome criteria for functional bowel disorders 
have established criteria for the diagnosis of IBS 
(Table 21.3)(20). IBS is a symptom-based diagnosis, 
and the physical examination in these patients is pri- 
marily directed at ruling out other etiologies of dis- 
ordered defecation. Key symptoms include abdomi- 
nal pain usually relieved by a bowel movement as 
well as a subjective change in bowel frequency or 
consistency. Complaints of blood in the stool or noc- 
turnal stool are highly unlikely with IBS. Episodes 
of IBS are often associated with stress, including 
anxiety or depression. Patients should be referred for 
a thorough gastrointestinal (GI) workup including 
rigid or flexible sigmoidoscopy. 

A growing body of evidence links constipation 
with psychological factors in some patients. 
Personality factors, self-esteem, psychological dis- 
tress, and anxiety have all been linked to stool fre- 
quency and constipation. Studies suggesting that 
constipation is responsive to psychological inter- 
vention further support the theory that not all con- 
stipation has an organic cause. 


Rome Criteria for Irritable Bowel Syndrome (20) 


At least 12 weeks or more, which need not be consecutive, in the preceding 12 months, of abdominal discom- 


fort or pain that has two out of three features: 
e Relieved with defecation; and/or 


e Onset associated with a change in frequency of stool; and/or 


e Onset associated with a change in form of stool 


Supportive Symptoms 


e Abnormal stool frequency (greater than 3 bowel movements a day or less than 3 bowel movements per 


week); 


Passage of mucus; 
Bloating or abdominal distention 


Abnormal stool form (lumpy/hard or loose/watery stool); 
Abnormal stool passage (straining, urgency, or feeling of incomplete evacuation); 
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Fecal Incontinence 


Fecal incontinence, the involuntary loss of flatus 
or feces, is rapidly gaining recognition as a condi- 
tion that occurs more frequently than previously 
thought. In most studies, it is reported to occur 
most frequently in multiparous women and has its 
highest incidence in adults over 65 years of age, al- 
though some recent studies have shown a surpris- 
ingly high prevalence in men (21). Unfortunately, 
the symptoms of anal incontinence are frequently 
underreported by patients and commonly unrecog- 
nized by the clinician. The emotional, psychologi- 
cal, and social problems created by this condition 
can be both devastating and debilitating. 

The most common cause of fecal incontinence in 
healthy women is related to obstetrical trauma. It is 
widely recognized that vaginal delivery can damage 
the anal continence mechanism by direct injury to 
the anal sphincter muscles or damage to the motor 
innervation of the sphincters and pelvic floor. 
Recent studies have reported that injury to the anal 
continence mechanism is much more common fol- 
lowing a vaginal delivery than previously recog- 
nized. In a prospective study of 200 pregnant 
women evaluated both before and after delivery, 
Sultan et al (22) reported that 13% of women de- 
velop incontinence or urgency following their first 
vaginal delivery and that 30% have unrecognized 
structural injury to the internal and external anal 
sphincter detected by anal endosonography. Women 
who suffered a traumatic rupture of the anal sphinc- 
ter at the time of vaginal delivery appear to have a 
greater risk of anal incontinence than previously 
recognized. Several investigators have reported that 
36% to 63% of women develop symptoms of incon- 
tinence following primary sphincter repair (23—26). 

There is strong evidence to suggest that vaginal 
delivery results in significant injury to the innerva- 
tion of the pelvic floor muscles. Snooks et al (27) 
noted a significant increase in the mean pudendal 
nerve motor latencies (PNTMLs) 48 hours after 
delivery in primiparous women who had a forceps 
delivery compared with controls and with multi- 
parous patients. In a study of 128 women in whom 
PNTMLs were measured both during pregnancy 
and after delivery, PNTMLs were significantly 
prolonged 6 weeks postpartum in 32% of women 
who delivered vaginally (28). Two thirds of those 
women with an abnormally prolonged PNTML at 
6 weeks postpartum had a PNTML within the nor- 
mal range when restudied after 6 months, suggest- 
ing that nerve damage is permanent in 19% of 
women following vaginal delivery. 

Although obstetrical trauma is a leading cause 
of fecal incontinence in women, it can also result 


from a variety of other conditions (Table 21.4). 
Several operations performed frequently by col- 
orectal surgeons can result in fecal incontinence, 
including internal sphincterotomy, fistulectomy 
and fistulotomy. Several disease states have been 
associated with fecal incontinence. These include 
diabetes, multiple sclerosis, Parkinson’s disease, 
spinal cord injury, and myotonic dystrophy. Fecal 
impaction is a leading cause of fecal incontinence 
among the elderly and institutionalized individuals. 

Illnesses causing diarrhea are another important 
cause of fecal incontinence. IBS is frequently as- 
sociated with incontinence, as is inflammatory 
bowel disease. Infectious diarrheal states are also 
commonly associated with incontinence. 
Radiation proctitis can lead to fecal incontinence 
through a variety of mechanisms, including de- 
creases in rectal compliance and neurogenic injury 
to the sphincter complex. 


Causes of Fecal Incontinence 


Obstetric 

Rupture of anal sphincter 

Chronic third- and fourth-degree perineal laceration 

Rectovaginal and anovaginal fistulas 
Surgical 

Internal sphincterotomy 

Fistulectomy 

Low anterior resection 
Traumatic sphincter rupture 
Diarrheal states 

Inflammatory bowel disease 

Radiation enteritis 

Infectious enteritis 

Laxative abuse 
Neurologic conditions 

Congenital abnormalities 

Parkinson's disease 

Systemic sclerosis 

Spinal cord injury 

Stroke 

Dementia 

Diabetic neuropathy 
Congenital anorectal malformation 
Pelvic floor denervation 

Rectal prolapse 

Chronic straining 

Descending perineum syndrome 


From Toglia MR. Pathophysiology of anorectal dysfunction. Obstet 
Clin North Am 1998;25:771-781, with permission. 
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ELEMENTS OF THE PHYSICAL 
EXAMINATION 


The basis for evaluating colorectal dysfunction be- 
gins with a good history and careful physical ex- 
amination. The clinician must specifically address 
colorectal symptoms, as patients seldom offer this 
information voluntarily. It is important to ask 
specific questions regarding the onset, duration, 
and frequency of symptoms and to identify associ- 
ated exacerbating factors such as diet and 
activity. 

The evaluation of colorectal dysfunction requires 
a focused examination of the abdomen and pelvis. 
Routine examination of the abdomen involves in- 
spection, palpation, and auscultation to rule out the 
presence of masses, organomegaly, and areas of peri- 
toneal irritation. This should be followed by a de- 
tailed evaluation of the vagina and anorectum. Visual 
and digital inspection of the vagina and anus will 
identify structural abnormalities such as prolapse, fis- 
tulas, fissures, hemorrhoids, or prior trauma. A simple 
neurologic examination should test for the intactness 
of the motor component of S2 through S4. The anal 
wink, bulbocavernosus, and cough reflexes all test 
the integrity of the motor innervation of the external 
anal sphincter. Sensation over the inner thigh, vulva, 
and perirectal areas should be tested for symmetry 
by light touch and pinprick. Pelvic muscle strength 
can be subjectively graded by digital palpation of the 
puborectalis sling with voluntary contraction. 

The integrity of the external anal sphincter and 
puborectalis muscle can be evaluated by observa- 
tion and palpation of these structures during volun- 
tary contraction. When a patient is asked to con- 
tract her pelvic floor, two motions should be 
present. First, the external anal sphincter should 
contract concentrically and the anal verge should 
be pulled inward. These actions should also be 
readily apparent on digital rectal examination. The 
firm and resilient muscular sling of the puborec- 
talis should be readily palpable posteriorly as it 
creates a 90-degree angle between the anal and rec- 
tal canals. Voluntary contraction of this muscle 
“lifts” the examining finger anteriorly toward the 
insertion of this muscle on the pubic rami. An ex- 
ternal anal sphincter muscle that is intact but lax at 
rest as well as a weak voluntary contraction of this 
muscle often indicates pudendal neuropathy. 
Neuropathy affecting the puborectalis can likewise 
be recognized if the anorectal angle is obtuse and if 
there is a palpable weakness with voluntary con- 
traction. The presence of fecal material in the anal 
canal may suggest fecal impaction or neuromuscu- 
lar weakness of the anal continence mechanism. 


Finally, defects in the anterior aspects of the exter- 
nal anal sphincter may be detected by digital exam- 
ination. The patient should then be asked to strain 
or bear down with a finger still within the anus. 
Both the puborectalis and external anal sphincter 
should relax during such activity. Patients suffering 
from anismus may have a paradoxical contraction 
of these muscles during straining. 


ANCILLARY TESTING 
Disordered Defecation 


Colorectal screening should be discussed with all 
women 50 years and older. It is obviously important 
to reinforce this with any woman in this age range 
who is currently experiencing colorectal complaints 
such as bleeding, constipation, changes in bowel 
habits, or abdominal pain. Alarm symptoms such as 
bleeding, weight loss, or sudden changes in bowel 
habits should prompt immediate referral for 
colonoscopy. 

Patients presenting with symptoms suggestive 
of disordered defecation should undergo a stan- 
dard gastrointestinal evaluation including 
colonoscopy to eliminate colorectal malignancy 
from the differential diagnosis. Anoscopy should 
be considered as part of the office examination be- 
cause it may reveal anorectal pathology such as 
prolapsing hemorrhoids or anal fissures. Rigid 
proctosigmoidoscopy should also be performed to 
exclude intrarectal prolapse, ulcerative or radiation 
proctitis, or a solitary rectal ulcer. 

In women who fail a conservative trial of therapy 
for disordered defecation, referral to an anorectal 
physiology laboratory may be helpful in order to dif- 
ferentiate between patients with colonic motility dis- 
orders and those with predominant pelvic outlet 
symptoms. Standard evaluation in these laboratories 
may include colonic transit studies, cinedefecogra- 
phy, anorectal manometry, anorectal ultrasound, and 
electromyography. 

Cinedefecography is a radiologic examination 
of the anatomy and function of the pelvic floor and 
anorectum. It is useful in the diagnosis of intrarec- 
tal prolapse, rectocele, enterocele, paradoxical pu- 
borectalis syndrome (anismus), and perineal de- 
scent. A series of lateral still films and, in some 
laboratories, cinevideography are made with fluo- 
roscopy while the patient sits on a radiolucent 
commode. The patient is filmed at rest, during 
defecation, and while squeezing the anal sphinc- 
ters. Measurements are taken of the size of the rec- 
tal ampulla, length of the anal canal, size of the 
anorectal angle, motion of the puborectalis, and 
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degree of pelvic floor descent. The procedure is 
more fully described in Chapter 26. 

Anal manometry is performed as described ear- 
lier to determine maximum resting pressure, max- 
imum squeeze pressure, and rectal sensation. The 
role of manometry is to evaluate sphincteric func- 
tion, although it is also helpful in diagnosing 
Hirschsprung’s disease. Surface EMG of the anal 
sphincter is helpful in excluding anismus as a 
cause of obstructed defecation. Normally, the anal 
sphincter relaxes at the time of defecation. Patients 
with anismus typically show an increase in electri- 
cal activity in both the external sphincter and the 
puborectalis with attempted defecation (29). 

Colonic transit studies involve the use of in- 
gested radiopaque markers followed by abdominal 
radiographs or scintigraphic studies performed se- 
rially over a period of several days. Patients are 
asked to observe a high-fiber diet over the test pe- 
riod. Twenty to 24 markers are ingested initially 
and abdominal radiographs are taken either daily 
or on the fourth day, the seventh day, and every 3 
days until all the markers are gone. Segmental 
transit times are then calculated using a mathemat- 
ical formula. On the basis of colonic transit stud- 
ies, patients suffering from constipation can be di- 
vided into those with delayed colonic transit, those 
with anorectal outlet obstruction, and those with 
normal studies. 


Fecal Incontinence 


Sophisticated diagnostic testing is currently being 
used in clinical research and in anorectal physiol- 
ogy laboratories to quantify the structure and func- 
tion of the anorectum. 

Transanal ultrasonography is a technique that 
allows for the accurate imaging of both the inter- 
nal and external anal sphincters. Transanal ultra- 
sound is currently the single best method of iden- 
tifying defects in the anal sphincters. In this 
technique, continuity of the muscle is assessed, as 
is thickness of the muscle. Transanal ultrasound is 
commonly performed using a _ Bruel-Kjaer 
(Copenhagen, Denmark) ultrasound scanner with a 
360-degree rectal endoprobe (type 1850) with 7.0- 
MHz transducer (focal length 2 to 5 cm) housed 
within a plastic cone (Fig. 21.3). The normal inter- 
nal anal sphincter is observed as a continuous hy- 
poechoic band. A thick layer of mixed echogenic- 


FIGURE 21.3 @  Bruel-Kjaer 
(Copenhagen, Denmark) ultrasound probe 
(type 1850), with a 7.0-MHz transducer 
(focal length 2 to 5 cm) housed within a 
plastic cone. 


ity outside of the internal anal sphincter is the stri- 
ated layer of the normal external anal sphincter 
(Fig. 21.4). Discontinuity of the muscle bands is 
considered evidence of a sphincteric defect. 
Defects can be measured in degrees of circumfer- 
ence as well as distance from the anal verge (Fig. 
21.5). 

EMG has been used to evaluate the integrity of 
external anal sphincter innervation following a 
traumatic injury such as during childbirth, as well 
as to document the presence of pelvic floor neu- 
ropathy (30). EMG is a study of electrical activity 
arising in muscle fibers during contraction and at 
rest. Many different electrodes may be used to 
measure electrical activity in the muscles. Surface 
electrodes applied near or within the anal canal 
record electrical activity within the area adjacent to 
the electrode and can give a general record of anal 
sphincter activity. Surface electrodes are typically 
used in conjunction with biofeedback therapy. 
Concentric needle electrodes are most commonly 
used in anorectal physiology laboratories. The 
recording electrode consists of a thin steel wire 
contained within a thin, needle-like cannula. The 
area surveyed by the electrode is small and there- 
fore records selectively from individual muscles. 
Single-fiber EMG electrodes contain extremely 
small electrodes and record the activity of single 
muscle fibers. Quantification of single-fiber EMG 
results allows for calculation of fiber density. 

Denervation injury to a muscle is accompanied 
by subsequent reinnervation of the affected motor 
unit, which is reflected by an increase in fiber den- 
sity. Thus, single-fiber EMG studies provide indi- 
rect evidence of neurologic injury by measuring 
the amount of reinnervation. Single-fiber EMG 
can be utilized to map the external anal sphincter 
and to identify areas of injury. Unfortunately, this 
requires multiple needle punctures around the anus 
and can be uncomfortable for the patient. This 
technique has largely been replaced by transanal 
ultrasound in clinical practice for the detection of 
disruption to the external anal sphincter, based 
both on increased patient comfort and more reli- 
able results. 

Motor nerve conduction studies offer a way of 
measuring neuropathic injury to the muscles of the 
pelvic floor. These studies are performed by stim- 
ulating the axon of a nerve and measuring the 
speed that it takes for the action potential to reach 
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Intact EAS 


Intact LAS 


FIGURE 21.4 ®  Endoanal ultrasound image from the midsphincter demonstrating the in- 
tact hypoechoic internal anal sphincter and hyperechoic external anal sphincter. 


the muscle supplied by the nerve. The delay be- 
tween stimulation and the response is called the 
nerve latency. Pudendal nerve motor terminal la- 
tency (PNTML) can be determined by transrectal 
stimulation of the pudendal nerve (31). These 
studies are performed using a nerve stimulator 
mounted on an examination glove at the fingertip 
(Fig. 21.6). The nerve stimulator is positioned 
transrectally over the pudendal nerve at each is- 
chial spine. A transrectal stimulus of 0.1 millisec- 
onds duration and up to 50 mV is given and the la- 
tency of the external anal sphincter muscle 
contraction is measured. A value of 2.2 millisec- 
onds or less is considered normal. Prolongation of 
the pudendal nerve terminal motor latency is in- 
dicative of damage to that nerve. A normal or 
near-normal PNTML study is a significant predic- 
tor for successful surgical repair of traumatic 
sphincter injuries (32). 

Anal manometry can be used to quantify func- 
tion of the anal sphincter mechanism. Pressures in 
the anal canal can be measured by a variety of 
techniques and catheters. Water-perfused manom- 
etry catheters and water-filled balloons are the 
most commonly used methods (Fig. 21.7). 
Resting anal canal pressure is mostly a reflection 
of the activity of the internal anal sphincter, and 
mechanical defects in this structure can be in- 
ferred indirectly from the measurement of a low 
resting anal pressure. Anorectal pressures meas- 
ured in the lower anal canal during maximal vol- 


untary contraction reflect external anal sphincter 
function. Vector analysis of the manometric pres- 
sures consists of computerized analysis of data 
and can be used to determine symmetry or asym- 
metry within the anal sphincter. The pressure 
measurements obtained by anal manometry pro- 
vides indirect evidence of sphincter injury: a low 
resting tone is often an indication of subclinical 
injury to the internal anal sphincter, whereas a de- 
crease in the maximum squeezing pressure tends 
to reflect activity of the external anal sphincter. A 
variety of factors influence anal pressure measure- 
ments, including tissue compliance and muscular 
tone. These measurements do not distinguish be- 
tween the activities of the individual sphincter 
muscles and often lack specific anatomic correla- 
tion. Interpretation of anal canal pressures is diffi- 
cult and there is a wide variation of “normal pres- 
sures” that varies with age and parity. There is a 
wide overlap between manometric values ob- 
tained from incontinent patients and normal con- 
trols. Anal manometry may therefore be of limited 
value in helping the clinician determine proper 
therapy. 


FUTURE AREAS OF RESEARCH 


Traditional concepts of anorectal dysfunction 
have followed a polarized paradigm in which con- 
stipation and fecal incontinence represent oppo- 
site extremes of abnormal function. This may be 
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FIGURE 21.5 @ (A) Endoanal ultrasound image from the midsphincter demonstrating de- 
fects in both the internal and external anal sphincters from 10 to 2 o'clock. (B) Endoanal ultra- 
sound image from cranial sphincter demonstrating an intact internal anal sphincter (broken 
arrow) and defect in external anal sphincter from 8 to 2 o'clock (solid arrows). 
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FIGURE 21.6 @ St. Mark's electrode used for measuring pudendal nerve motor 
terminal latency. The stimulating electrode is on the fingertip and the receiving elec- 
trode is on the proximal finger near the knuckle (inset). 


oversimplistic, as there are data suggesting that 
certain etiologies of constipation will progress to 
anal incontinence if untreated. Abnormal perineal 
descent at evacuation proctography, with or with- 
out rectocele or enterocele, has been shown to be 
related to the later development of fecal inconti- 
nence. Clarifying the relationship between fecal 
incontinence, perineal descent, and constipation is 
another important area of future research. The re- 
lationship between pelvic organ prolapse and fecal 
incontinence is also poorly understood and thus 
demands investigation. 

Technical developments over the past decade 
have significantly improved our understanding 


of the effect of vaginal delivery on the anal con- 
tinence mechanism. At the same time, the ade- 
quacy of our current techniques for primary 
sphincter repair at the time of delivery has been 
questioned. In the past, insufficient attention has 
been paid by obstetricians toward the anatomic 
repair of third- and fourth-degree obstetrical lac- 
erations, and it is widely recognized that stan- 
dard repairs for these lacerations are possibly in- 
adequate (33). Additional research is needed to 
refine surgical techniques and improve adjuvant 
therapies such as biofeedback to enable clini- 
cians to offer more effective treatments for fecal 
incontinence. 


FIGURE 21.7 @ Manometry 
catheter with balloon. 
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CHAPTER 22 


Anal Incontinence 
Mikio A. Nihira and Okechukwu A. Ibeanu 


INTRODUCTION 


Defecation is normally a private function, which is 
performed at socially acceptable times chosen by 
the individual. Bowel control is learned in early 
childhood, and failure of bowel control may be as- 
sociated with loss of independence, reduced self- 
esteem, social isolation, a sense of inadequacy or 
helplessness, and clinical depression. 


EPIDEMIOLOGY AND ETIOLOGICAL 
FACTORS 


The incidence and prevalence of anal incontinence 
(AI) is difficult to estimate. Surveys report widely 
differing figures. Sampling biases may result in 
significant underestimation in some populations 
and overestimation in others. For example, embar- 
rassment may cause anally incontinent individuals 
to deny their symptoms in self-reporting surveys. 
On the other hand, surveys in which people over 
the age of 65 are represented by nursing home oc- 
cupants may overestimate the prevalence in geri- 
atric populations (1). Similarly, the reported preva- 
lence of AI in younger, obstetric populations is 
suspected to be underestimated because a propor- 
tion of these patients may have injuries that go un- 
recognized, or these individuals experience tran- 
sient fecal incontinence. Lastly, a standardized 
definition of AI does not exist. Currently, the re- 
ported prevalence varies according to the defini- 
tion used. In several papers, “fecal incontinence” 
refers to the exclusive loss of feces, while the term 
“anal incontinence” is used for incontinence inclu- 
sive of flatus and stool (1). In addition, the thresh- 
old for the frequency of incontinence varies. Some 
surveys include individuals who admit to any anal 
incontinence in the past 1 year, while other surveys 
focus only on individuals who report incontinence 
of liquid or solid stool in the past month. Data col- 


370 


lection methods also affect the quality of informa- 
tion obtained. Although face-to-face interviews 
offer the greatest potential for accurate data collec- 
tion, some individuals are uncomfortable disclos- 
ing private information to a live examiner. 
Conversely, paper questionnaires can be difficult 
to complete for impaired patients. 

Macmillan et al (1) performed a systematic lit- 
erature review on the prevalence of AI (including 
flatal incontinence) and fecal incontinence in com- 
munity-dwelling individuals. These investigators 
retrieved 1,517 articles and identified 16 that fit 
their inclusion and exclusion criteria. Overall, 
these studies estimate the prevalence of AI to be 
2% to 24% and the prevalence of fecal inconti- 
nence to be 0.4% to 18%. Only 3 of the 16 studies 
employed a design that minimized significant 
sources of bias; these studies focused on fecal in- 
continence and had a much smaller prevalence 
variation than the other 13. The estimated preva- 
lence of fecal incontinence in these particular trials 
ranged from 11% to 15%. 

Fecal incontinence has a multifactorial etiol- 
ogy, and in gynecologic practice, the majority of 
patients with AI have obstetric trauma as the prin- 
cipal cause of their symptoms. Many of these 
women have anal sphincter defects (2). However, 
patients typically present years after the presumed 
obstetrical insult, which implies that compensatory 
continence mechanisms degrade with time. 

Sultan et al (3) reported that 35% of a group of 
primiparous women who were demonstrated to 
have had intact sphincters antepartum had sphincter 
defects observed on endoanal ultrasound 6 weeks 
after vaginal delivery. More concerning was their 
observation that 13% of the primiparous women de- 
veloped fecal incontinence or fecal urgency after 
delivery. Pretlove et al (4) followed a cohort of post- 
partum patients and found that 61% of patients with 
recognized sphincter defects were symptomatic 


postpartum. The patients were not stratified accord- 
ing to parity or age. Faltin et al (5) performed imme- 
diate postpartum endoanal ultrasound in 150 primi- 
parous women. They identified clinically 
undetected anal sphincter tears in 42 of 150 women 
(28%). In a postal questionnaire 3 months postpar- 
tum or more, fecal incontinence was reported by 22 
women (15%). The odds ratio of those who had 
clinically undetected sphincter tears was 8.8 for the 
development of fecal incontinence. 

In addition to sphincter defects, vaginal deliv- 
ery is associated with pudendal neuropathy, partic- 
ularly during a prolonged or difficult second stage 
of delivery. A proposed mechanism of injury is 
that nerve damage results from traction or com- 
pression. This damage may develop into impaired 
rectal evacuation with the need to strain, perineal 
descent, and subsequent fecal and urinary inconti- 
nence. Other common conditions seen by an obste- 
trician-gynecologist that are associated with fecal 
incontinence are presented in Table 22.1. 

While there is no universally accepted scoring 
system for AI at present, several scoring systems 
have been described and used in different trials. 
These include the Cleveland Clinic Florida Fecal 
Incontinence Scale (Wexner) (6), Fecal Incontinence 
Severity Index (FISI) (7), Fecal Incontinence 
Quality of Life Score (FIQL) (8), Gastrointestinal 
Quality of Life Index (GIQLI) (9), as well as 
non-—disease-specific instruments such as the Short 
Form-36 (10). 


PATHOPHYSIOLOGY 


The detailed pathophysiology and evaluation of AI 
are covered in Chapters 20 and 21. 
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The maintenance of fecal incontinence involves 
complex interaction between higher centers 
(frontal cortex) and intact neural pathways be- 
tween the spinal cord and pelvic muscles and 
sphincters. These, together with several other 
physiologic mechanisms, work to result in bowel 
control, allowing defecation to occur voluntarily at 
socially acceptable times. Degeneration or injury 
at any of these levels can result in fecal inconti- 
nence; hence there are a variety of etiological fac- 
tors (Tables 22.2 and 22.3). 

Specifically, obstetric-related fecal inconti- 
nence can result from pudendal nerve damage by 
compression or stretching, in addition to physical 
disruption of the anal sphincter mechanism from 
perineal lacerations. Postmenopausal estrogen de- 
ficiency may also affect levator muscle and pelvic 
floor strength. 


CLINICAL EVALUATION 


The goal of the evaluation process is to understand 
the specific pathophysiology in the individual pa- 
tient in an effort to identify any easily treatable 
contributing condition and develop an appropriate 
treatment plan. Thorough assessment begins with 
a detailed history and physical examination. Prior 
instrumented deliveries, gastrointestinal disease, 
and neurological history should be noted. Levator 
strength should be assessed, as well as the pres- 
ence of pelvic or rectal prolapse, hemorrhoids, fis- 
tulas, and any abnormal or absent reflexes or sen- 
sation. A focused neurological examination is 
essential as well as an appropriate assessment of 
any suspected diarrheal disease. 


General Causes of Anal Incontinence Encountered by the Gynecologist 


Obstetric trauma Injury to the sphincter 
Injury to the levator ani 
Pudendal neuropathy (stretch injury) 


Pelvic organ prolapse Descending perineal syndrome 


Anorectal surgical trauma Sphincter disruption 
Sphincter dilatation 
Functional etiologies Fecal impaction 
Diarrhea 
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Factors That Contribute to the Continence of Stool and Flatus 


Colonic factors 


Muscular factors 


Neurologic factors 


Anorectal factors 


Normal stool consistency and volume 
Normal colonic accommodation and capacity 


ntact anal sphincters and resting anal tone 


Normal mentation and social behavior 

ntact levator muscle innervation 

ntact external sphincter mechanism 

Normal anal sensory mechanism (sampling) 


Normal rectal capacity and compliance 
ntact anal seal of the vascular cushions 


Investigative tools for the evaluation of AI in- 
clude anorectal manometry, endoanal ultrasound, 
defecography, endoscopy, and pudendal nerve la- 
tency tests; a description of these tests can be 
found in Chapter 21. 


PREVENTION 


Because obstetrical trauma is the most common 
etiology of AI in women, prevention should be fo- 
cused on the management of labor and delivery. 
There is an association between sphincter disrup- 
tion and episiotomy (both midline and mediolat- 
eral). When episiotomy must be performed for ob- 
stetrical indications, the mediolateral approach 
should be preferred in an effort to avoid direct in- 
jury to the anal sphincters (11). There is also a 
well-established association between operative de- 
livery using forceps and anal sphincter trauma. 
Avoidance of episiotomy and use of vacuum- 
assisted vaginal delivery (as opposed to forceps) 
when operative delivery is indicated, as well as 
maintaining a low threshold for cesarean delivery 
for labor dystocia, may be protective (12). 


MANAGEMENT 


Before embarking on an extensive work-up and 
committing to specific treatments for AI, it is pru- 
dent to identify and address any gastrointestinal 
conditions that may contribute to fecal inconti- 
nence. 

Treatments for AI include medical therapy, be- 
havioral therapy in the form of biofeedback ther- 
apy, and surgery. A significant issue in the man- 
agement of AI is the differing opinion on what 
constitutes successful treatment. This is due to a 


lack of consistent outcome measures. The use of 
post-treatment questionnaires in some studies re- 
lies on vague and subjective quantification such as 
“improved,” while in other studies there is varia- 
tion in the inclusiveness of the definition of incon- 
tinence with respect to gas, liquid, or solid stool. 


NONSURGICAL THERAPY 
Dietary Modification 


The initial approach to conservative treatment of 
AI is to manipulate and improve the consistency 
and volume of bowel movements by increasing 
dietary fiber intake to generate well-formed 
stools. Formed stool is easier to control than liq- 
uid stool, which tends to seep out from the incom- 
petent anal sphincter and produces soiling. Fiber 
supplements are easily available without prescrip- 
tion. Dosage should be titrated to stool consis- 
tency by the patient. The use of bulking agents 
should be monitored in the elderly because exces- 
sive use can predispose such patients to fecal im- 
paction, especially if fluid intake is inadequate. A 
common side effect of high fiber consumption is 
increased flatus. The avoidance of highly spiced 
foods and bowel irritants like pepper and caffeine, 
lactose, beer, and some citrus fruits, all of which 
may produce diarrhea, can improve continence for 
many patients. 


Pharmacotherapy 


In addition to dietary manipulation, constipating 
agents can be useful in patients with chronic loose 
stools, which are hard to control. 

Loperamide is a popular drug that reduces 
bowel motility, hence increasing stool transit time. 
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Differential Diagnosis of Anal Incontinence 


Anatomic derangements 


Developmental (congenital abnormalities) 


Traumatic (obstetric trauma, hemorrhoidectomy, anal sphincterotomy, or 


dilatation) 


Fistula, rectal prolapse, sequelae of inflammatory bowel disease 


Neurologic disorders 


Central nervous system process 


Dementia, sedation, mental retardation 
Stroke, brain tumor, spinal cord lesion, multiple sclerosis 


Tabes dorsalis 


Peripheral nervous system process 
Cauda equina lesions 
Polyneuropathies 
Diabetes mellitus, toxic neuropathy 
Shy-Drager syndrome 


Traumatic neuropathy 


Obstetric trauma 
Perineal descent 


Altered rectal sensation (unknown lesion) 


Fecal impaction 


Delayed sensation syndrome 
Skeletal myopathies 
Myasthenia gravis 

Muscular dystrophies 


Smooth muscle dysfunction 


Abnormal rectal compliance 


Proctitis due to inflammatory bowel disease, radiation 


Rectal ischemia 


Internal anal sphincter weakness 
Radiation proctitis 


Diabetes mellitus 


Childhood encopresis 


Modified from J ohanson J F, Lafferty |. Epidemiology of fecal incontinence: the silent affliction. Am J Gastroenterol 1996;91:33- 36, with permission. 


A 4-mg dose before meals has been demonstrated 
to improve continence (13). The main side effect is 
constipation, which is usually better tolerated than 
AI. A balance between continence and constipa- 
tion can usually be achieved with careful dose 
titration and with attention to the precise timing of 
administration. 

Codeine phosphate may also be used to induce 
constipation in divided daily doses of 30 to 120 
mg. It can cause drowsiness. Lomotil (codeine 
with diphenoxylate and atropine) is a good alterna- 
tive, but anticholinergic side effects may limit its 
use (14). 


Fecal incontinence secondary to fecal im- 
paction or constipation should be treated with lax- 
atives. Again, caution must be used in elderly pa- 
tients, because excessive use can cause diarrhea 
and electrolyte imbalances. The goal of this ther- 
apy is to clear hard stool and maintain predictable, 
regular bowel evacuations, leaving the rectum 
empty between bowel movements. 

Alpha-adrenergic agonists theoretically ap- 
peared promising as a means of increasing the rest- 
ing tone of the internal anal sphincter, but unfortu- 
nately a preparation of topical phenylephrine was 
disappointing in clinical practice (14). 
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Enemas and Rectal Irrigation 


Rectal washout by irrigation and enema treatments 
using water is used mainly for patients with fecal 
incontinence resulting from fecal impaction and 
constipation. Patients can safely perform these 
treatments at home by themselves after initial in- 
struction. The aim is to evacuate the rectum peri- 
odically in order to control fecal soiling. 
Crawshaw et al reported their findings on 48 pa- 
tients who were managed with rectal irrigation and 
followed up for a median period of 11 months. 
Forty-eight percent of patients with fecal inconti- 
nence and 53% with constipation noticed improve- 
ment in their symptoms. Interestingly, the use of 
anal manometry was not helpful in predicting pa- 
tients who responded to treatment (15). 


Biofeedback Therapy 


This form of behavioral therapy is frequently 
added to dietary management and drug treatment 
when simple measures fail to satisfactorily im- 
prove continence. There are two proposed mecha- 
nisms through which biofeedback improves anal 
continence: 


e Efferent training: Voluntary contraction of the 
external anal sphincter may be enhanced 
through training, allowing the patient to recruit 
more motor units and stimulate muscle hyper- 
trophy. 

e Afferent training: Impaired sensation in the 
anorectal canal may be improved through prac- 
tice that recruits adjacent neurons to decrease 
the sensory threshold of volume stimulation. 


Although there are few long-term data to sup- 
port the efficacy of biofeedback for the treatment 
of fecal incontinence, some investigators have ob- 
served success rates as high as 70% to 80%. 
Patients may be taught to contract the sphincters 
and the levators voluntarily in response to rectal 
distention. This strategy serves two purposes: one 
is to improve voluntary contraction of the puborec- 
talis and the anal sphincters (efferent training); the 
other is to improve sensory discrimination for rec- 
tal filling (afferent training) (16). 

One of the most important elements of biofeed- 
back is patient education. An explanation of the in- 
fluence of stool consistency or levator ani tone 
permits the patient to modify these parameters to 
improve continence. Similarly, an explanation of 
the physiology of the rectoanal inhibitory reflex 
can help patients with fecal urgency (17). 

There are several different modalities of 
biofeedback therapy. These may each be utilized 
individually or in combination: 


e Intra-anal electromyographic sensor with 
anal manometric probe: The patient is taught 
how to improve continence by squeezing the ex- 
ternal anal sphincter muscle. Correct isolation 
of the muscle is reinforced with the use of pres- 
sure measurements as objective evidence of cor- 
rect technique. Importantly, the goal includes 
improving duration of squeeze rather than 
achieving a high pressure peak during squeeze. 

e Three-balloon system for rectal distention: 
The patient is taught to identify and respond to 
rectal distention and filling with squeezing of 
the external anal sphincter. One of the important 
goals of this method is to improve the response 
time to the stimulus, and hence reduce delay in 
rectal sensation. 

e Rectal sensory threshold training using a rec- 
tal balloon: Rectal distention to different vol- 
umes helps the patient to recognize the sensa- 
tion of rectal filling at even relatively small 
volumes; the aim is to gradually build tolerance 
to greater volumes of distention and improve the 
symptom of fecal urgency. 


A recent randomized study by Norton et al (18) 
involved the stratification of patients into four 
therapy groups—education only, with sphincter 
exercises added, with computer-assisted biofeed- 
back, and lastly, with biofeedback and a home 
electromyographic device. Patient demographics 
and pretreatment symptomatology were similar 
across all groups. There was no significant differ- 
ence among the groups in improvement outcomes 
such as bowel control as rated by the patients, 
number of soiling accidents and bowel move- 
ments, and objective anorectal physiologic meas- 
urements. Overall, 47% of patients reported no ac- 
cidents for a period of 1 week in diary records. 
Interestingly, there were no reliable predictors of 
response to treatment. Anal sonography findings, 
continence scores, and anal manometric measures 
of sphincter function were not useful predictors of 
outcome. Patients, however, did continue to expe- 
rience improvement at 1-year posttreatment. 

The limitations in truly assessing the overall ef- 
fectiveness of biofeedback therapy in the pub- 
lished literature are a lack of standardized tech- 
niques in trials, nonuniform outcome data, and 
nonhomogenous patient groupings. 


SURGICAL THERAPY 
Anal Sphincteroplasty 


Anal sphincteroplasty is the most commonly per- 
formed operation to treat fecal incontinence in the 
United States (2). Specifically, the overlapping 


sphincteroplasty technique is generally favored 
over the end-to-end repair of the disrupted external 
anal sphincter distant from obstetric injury. 

Sphincteroplasty is generally reserved for pa- 
tients who have significant anterior defects of the 
external anal sphincter. These may be demonstra- 
ble on preoperative physical examination and con- 
firmed with endoanal ultrasound. 

The procedure begins with wide mobilization 
of the ruptured external anal sphincter without ex- 
cision of the scarred ends. This is accomplished 
through an inverted semilunar perineal incision or 
a transverse incision at the posterior vaginal 
fourchette with inferolateral extension in patients 
who have damage to the perineal body or recto- 
vaginal septum. The latter incision facilitates re- 
pair of the perineal body and rectovaginal fascial 
attachments. Patients with external anal sphincter 
defects may have fibrous scar tissue intervening 
between the viable muscular ends of the sphincter, 
or they may have complete separation with scar 
tissue present only on the ruptured ends of the 
sphincter. In the latter case, the perineal body is 
usually compromised and a complete reconstruc- 
tion is indicated. It is recommended that the scar 
tissue between the separated muscle bundles be 
transected but not excised from the viable muscle, 
as scar may hold suture better than muscle. A Pena 
muscle stimulator is invaluable in identifying the 
distal ends of the external anal sphincter and dif- 
ferentiating viable muscle from scar tissue before 
and during the dissection. In dissecting out the ex- 
ternal anal sphincter, care should be taken to avoid 
excessive lateral dissection because the hemor- 
rhoidal branches of the pudendal nerve that supply 
the external anal sphincter enter at the 3 and 9 o°- 
clock positions. Because this dissection can be 
bloody, needle point electrocoagulation can help to 
achieve hemostasis. 

There is controversy about dissecting the ex- 
ternal anal sphincter from the internal anal sphinc- 
ter before repair of the external sphincter. This is 
done by identifying the intersphincteric groove 
and dissecting in this plane to avoid damage to ei- 
ther sphincter. If the internal sphincter is also rup- 
tured, its ends are identified and plicated before 
repair of the external sphincter. This can be diffi- 
cult because the internal sphincter is intimately 
associated with the rectal mucosa, but a finger in 
the anal canal should help. The primary goal is to 
repair at least 2 to 3 cm of the external sphincter 
to ensure that the anal canal is enclosed by an ad- 
equate bulk of muscular sphincter. Closure of the 
internal sphincter and reconstruction of the per- 
ineal body and rectovaginal septum are also indi- 
cated to maximize the continence mechanism. 
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Copious irrigation is recommended between layer 
closures. The external sphincter is overlapped 
with three or four stitches of 2-0 delayed ab- 
sorbable or permanent suture placed through the 
distal scar tissue. The muscle ends are overlapped 
sufficiently to create snugness around a finger 
placed in the anal canal. 

Finally, the perineal skin is closed with inter- 
rupted absorbable monofilament suture. This fre- 
quently requires modification of the initial incision 
because of changes in the perineal architecture that 
result from repair of the sphincter. The most com- 
mon approach is a Y closure of the skin. Some sur- 
geons recommend the overlapping technique re- 
gardless of the timing of the repair. In the case of 
delayed repairs, it is recommended to wait 3 to 6 
months before surgery to allow postpartum inflam- 
mation and swelling to resolve. 

Postoperative bowel confinement with consti- 
pating agents has not been demonstrated to im- 
prove functional outcomes and is associated with 
an increased frequency of bowel complications. 
Nessim et al (19) randomized 54 patients who un- 
derwent reconstructive anorectal surgery to re- 
ceive either a clear liquid diet with constipating 
drugs until the third postoperative day or a regular 
diet commencing the day of surgery. The first post- 
operative bowel movement was at 3.9 days for the 
bowel confinement group and 2.8 days for the reg- 
ular diet group. There were no differences in either 
morbidity or functional success rates. 

Other issues regarding pre- and postoperative 
management remain unresolved. Some authors 
recommend only prophylactic antibiotic coverage 
(20). Others recommend regimens of antibiotic 
regimens of metronidazole and ciprofloxacin for 1 
week after surgery (21). Most experts recommend 
sitz baths and stool softeners after sphinctero- 
plasty, but there is no consensus as to the duration 
or frequency of these maneuvers. 

No randomized trials have directly compared 
sphincteroplasty to other treatments like biofeed- 
back or neuromodulation. Again, differences in the 
assignment of outcome measures and variable du- 
rations of follow-up make it difficult to systemati- 
cally evaluate the effectiveness of sphinctero- 
plasty. Recently published research demonstrates 
that sphincteroplasty has good short-term benefit, 
but unfortunately it tends to deteriorate over time. 
Gutierrez et al (2) reported on the long-term (10 
years) evaluation of the results of sphincteroplasty 
on 191 patients (29% contacted). Overall, 61% had 
a poor outcome and 57% had incontinence of solid 
stool, up from 36% at the 3-year follow-up. 
Despite this, 74% of patients overall remained 
happy with the results of their surgery. Age and 
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severity of fecal incontinence as assessed by the 
Fecal Incontinence Quality of Life Score (8) were 
found to be predictors of poor outcome. Anorectal 
physiologic measurements were not predictive of 
outcome. 

The role of additional therapies such as 
biofeedback in improving the results of sphinc- 
teroplasty is not known, but they may be helpful. 
Eight of the 18 patients in Gutierrez’s study under- 
went additional biofeedback therapy and reported 
some improvement. The same study also affirmed 
the strong link between obstetric trauma and anal 
sphincter injury. Not unexpectedly, a recent study 
evaluating sexual function after sphincter repair 
found that fecal incontinence does negatively im- 
pact sexual intimacy in postpartum patients who 
had third- or fourth-degree perineal tears. 
Questionnaire responses demonstrated an im- 
provement in sexual satisfaction after sphinctero- 
plasty (22). 


Other Treatment Modalities 


Graciloplasty 

The transposition of the gracilis muscle for aug- 
mentation of the external sphincter was first de- 
scribed in the 1950s by Pickrell et al. Adynamic 
graciloplasty refers to gracilis transposition with- 
out additional electrical stimulation, the so-called 
passive gracilis wrap. Dynamic graciloplasty (with 
electrical stimulation) has the advantage of main- 
taining contraction of the muscle, and tone, over 
longer periods. The goal of this procedure is to 
convert the fatigable fast twitch (type II) muscle 
fibers of the gracilis to fatigue-resistant slow 
twitch (type I) fibers (23) in an effort to gain an 
improved functional result. 

Graciloplasty carries significant morbidity; the 
main complication is infection. The Dynamic 
Graciloplasty Therapy Study Group trial on 123 
patients reported an infection rate of 14%; 74% of 
the patients experienced an adverse event (24). In 
successful cases, lower limb function does not ap- 
pear to be adversely affected following transposi- 
tion of the gracilis muscle. Because there are no 
approved electrical stimulators in the United 
States, dynamic graciloplasty is not routinely per- 
formed in the United States. 

Artificial Anal Sphincter 

The artificial sphincter (Acticon Neosphincter®, 
American Medical Systems, Minneapolis, MN) is 
a modification of the device developed as an arti- 
ficial urethral sphincter. It consists of three parts: 
(a) a Silastic inflatable cuff that encircles the anal 
canal, (b) a reservoir balloon, and (c) a patient- 
activated poppet valve that permits deflation of 
the cuff when the patient desires to defecate. The 


reservoir is placed in the retropubic space, and 
the poppet valve is placed in the labia majora. 
The sphincter cuff is placed through a perineal in- 
cision. 

Experience with this device remains limited to 
a few, highly specialized researchers. At present, 
the literature consists only of pilot studies. Madoff 
(25) reported on the results of 28 patients who re- 
ceived artificial anal sphincters between 1997 and 
1999. Seven artificial sphincters were removed 
(25%), six for infection. An additional six patients 
required surgical revision. One year after surgery, 
9 of 12 patients were considered to have had a 
successful procedure as measured by reduced in- 
continence scores and improved quality-of-life 
scores. 

Lehur et al (26) described their implantation 
experience in 24 patients. At a median follow-up 
of 20 months, 20 patients had an activated im- 
planted device. Incontinence scores improved 
drastically, and 75% of the patients had satisfac- 
tory results in terms of incontinence avoidance and 
ability to defecate. O’Brien et al studied 14 pa- 
tients and reported significant improvements in 
fecal incontinence scores in the study group of 7 
patients (13). One of the seven patients had the de- 
vice removed because of infection. 

Christiansen et al (27) have the longest docu- 
mented experience with the artificial anal sphinc- 
ter. They have a cohort of patients 5 years or more 
(median 7 years) after implantation. Originally, 17 
patients were implanted. During the follow-up pe- 
riod, two died from unrelated conditions, three im- 
plants were removed secondary to infectious com- 
plications, and an additional four were removed 
secondary to malfunctions. Eight of the implants 
remained (47%). Four of these patients were con- 
tinent of solid and liquid stool. The other four had 
“occasional” episodes of incontinence of liquid. 
O’Brien et al randomized 14 patients to placement 
of an artificial sphincter or a program of support- 
ive care. These investigators observed significant 
improvements in continence as well as quality of 
life in the artificial sphincter group 6 months post- 
operatively (28). One of the seven patients had the 
device removed because of infection. 

Despite the challenges of postoperative infec- 
tion and erosion that require device removal, the 
artificial sphincter appears to be relatively safe 
when under the care of an experienced specialist 
and offers the potential for good bowel control to 
a significant number of patients whose alternative 
may be fecal diversion. The drawbacks of this 
treatment are the increased chance of fecal im- 
paction and constipation. Also, it requires some 
dexterity on the part of the patient. 


EMERGING TREATMENTS 


Novel therapeutic modalities continue to be devel- 
oped in the effort to expand the treatment options 
for patients with AI. These are particularly wel- 
comed by patients with intractable AI, in which the 
only further options hitherto available were to un- 
dergo fecal diversion or live with their symptoms 
indefinitely. 


Sacral Neuromodulation 


Sacral neuromodulation was first used for the 
treatment of bladder dysfunction in 1981. 
Following the observation of simultaneous im- 
provement in bowel symptoms in some patients, it 
has since been used to treat fecal urgency and in- 
continence, typically in patients with an intact ex- 
ternal sphincter (29). 

The procedure of sacral nerve stimulation is de- 
scribed in Chapter 12. The original technique has 
evolved to a simplified percutaneous procedure of 
lead insertion into the third sacral foramina with 
minimal dissection, and it employs tined leads to 
prevent displacement. Following initial implanta- 
tion, an external stimulator carried by the patient is 
used to temporarily test for symptom improve- 
ment. If the patient experiences at least a 50% re- 
duction in incontinence episodes, she becomes a 
candidate for an implantable pulse generator or 
pacemaker (Interstim™ , Medtronic, Minneapolis, 
MN). 

The main complications of this approach are in- 
fection, buttock pain, and lead displacement. 
Patients with infection should have the device re- 
moved. A new generator and stimulator leads may 
be reimplanted after infection and inflammation 
have been controlled. Lead displacement usually 
requires repositioning. Patients typically experi- 
ence a tingling sensation in the buttock, anus, or 
vagina, and the generator settings are often ad- 
justed according to the intensity of these sensa- 
tions. Frequency, pulse width, and amplitude are 
all adjustable according to response. The patient 
can turn the device on or off using a magnetized 
switch. Patients must not undergo an MRI with 
this appliance in situ due to concerns regarding 
generator heating, lead displacement, and repro- 
gramming of the device. 

A review of six series from various centers in 
Europe involving 266 patients reported on 149 pa- 
tients who went on to have permanent implanta- 
tion of a generator (29). Nineteen adverse events 
occurred: lead displacement, pain over the implan- 
tation site, infection, and wound dehiscence. A 
range of 41% to 75% of patients were reported as 
having full continence of liquid and solid stool, 
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while 75% to 100% of patients were reported to 
have experienced at least 50% reduction in the fre- 
quency of fecal incontinence. It is difficult to gen- 
eralize the results of these trials to different popu- 
lations of patients suffering from AI due to 
variations in patient populations, together with the 
differences in etiology of these patients’ AI. 
However, it appears that sacral nerve stimulation 
did result in improvement in the quality of life and 
fecal incontinence scores by reducing fecal ur- 
gency and incontinence episodes. 

The exact mode of action of sacral neuromodu- 
lation remains unclear. It is thought that neuro- 
modulation may alter autonomic nerve activity 
and also stimulate sensory neurons in the pelvis. 
Observed end-organ effects include increased rec- 
tal mucosal blood flow and increased rectal sensi- 
tivity to distention, as well as a reduction in anal 
relaxation waves and fecal urgency. The effect on 
anal squeeze pressure varies in different trials. 

Overall, sacral neuromodulation has the poten- 
tial to be an effective treatment modality for AI 
that has not responded to more conventional ap- 
proaches. It is currently not approved for the indi- 
cation of AI in the United States (Table 22.4). No 
randomized trials that have compared neuromodu- 
lation to other modalities such as surgery or 
biofeedback are currently published. In addition, 
long-term efficacy data are lacking. Nevertheless, 
it does represent an option for patients with intact 
external anal sphincters who have failed nonsurgi- 
cal therapies for fecal incontinence and do not 
want to undergo fecal diversion. 


Radiofrequency 


Radiofrequency collagen remodeling has been 
used effectively in the treatment of gastroe- 
sophageal reflux disease and was recently adapted 
to the treatment of fecal incontinence using the 
same basic principle. 

The controlled delivery of radiofrequency en- 
ergy to the mucosa causes tissue heating that re- 
sults in collagen alteration with subsequent tissue 
remodeling and contraction. In the treatment of 
fecal incontinence, the energy is delivered through 
an anoscope with four 7-mm needle electrodes that 
are deployed from within. The radiofrequency de- 
vice (SECCA®, Curon Medical, Inc., Freemont, 
CA) is placed under direct vision. The needles are 
fed by an energy source (generator) and have tem- 
perature sensors to monitor mucosal and deeper 
tissue temperatures; simultaneous cooling is 
achieved by means of cold water irrigation deliv- 
ered to the bases of the needles. The mucosal tem- 
perature is regulated at a constant 85°. The energy 
is delivered in quadrants through the needle points, 
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Potential Patient Selection Criteria for Sacral Neuromodulation Indicated for 


Fecal Incontinence (29) 


Inclusion criteria Age 18 to 75 years 


One or more episodes of fecal incontinence per week (bowel habit diary) 


Intact external anal sphincter with or without prior repair 


Failed conservative therapy 


Exclusion criteria 


Congenital anorectal problem 


Rectal surgery <12 months ago (24 months for cancer) 


Present external rectal prolapse 


Chronic bowel disease 


Chronic diarrhea unmanageable by diet, drugs 


Altered bowel habit with abdominal pain 


Stoma in situ 
Neurologic diseases 
Bleeding diathesis 


Pregnancy or planned pregnancy 


Anatomic limitations preventing electrode placement 


Skin disease risking infection 


Psychiatric or physical inability to comply with protocol 


going up to four levels, beginning from the dentate 
line and advancing up to 15 mm proximally. 
Preoperative anorectal physiologic testing is usu- 
ally performed, and bowel preparation is required. 
The procedure is performed as an outpatient proce- 
dure with intravenous sedation and prophylactic 
antibiotic coverage (30). 

Takahashi et al carried out the first trial of ra- 
diofrequency treatment on a small cohort of 10 pa- 
tients in Mexico, and followed them for 24 
months. Following their report of significant im- 
provement in quality-of-life indices, as well as 
symptomatic improvement at 24 months post- 
treatment, a multicenter trial was begun in the 
United States. Efron et al enrolled 50 patients with 
fecal incontinence for a mean duration of 15 years 
and performed outcome evaluations with anorectal 
physiologic testing and quality-of-life question- 
naires pretreatment and at 1,3, and 6 months post- 
treatment. Mean operating time was 37 minutes 
and the procedure was well tolerated, with only 
6% of cohorts experiencing moderate discomfort. 
Improvement in fecal incontinence scores was 


noted at up to 6 months of follow-up, although this 
was not as impressive as the 80% improvement re- 
ported in Takahashi’s pilot study. Sixty percent of 
the multicenter trial patients experienced a 70% 
resolution of their symptoms on patient rating. 
The only anorectal physiologic parameter af- 
fected was the threshold volume for rectal sensa- 
tion, which was reduced, as data analyzed from 
one center indicated. This finding is of uncertain 
value since, more importantly, the patients re- 
ported symptom improvement regardless of 
whether measured physiologic parameters 
changed. Improvements in symptoms with other 
treatment modalities have been reported in the face 
of unchanged anorectal testing results. The main 
complications were bleeding, requiring suture lig- 
ation in one patient, and mucosal ulceration in two 
patients. Twenty-six minor complications occurred 
in 22 patients (minor bleeding, pain, diarrhea, and 
transient worsening of fecal incontinence). 
Radiofrequency collagen remodeling is an ex- 
perimental therapeutic alternative that awaits fur- 
ther short-term and long-term evaluation. It is an 


option for patients who have failed medical treat- 
ment and prior surgery or are not candidates for 
more extensive surgery. Of note, it is a technology 
that does not preclude further treatment options if 
it fails to satisfactorily improve continence. 


Sphincter Bulking 


Bulking of the urethral sphincter has been demon- 
strated to be an effective, minimally invasive treat- 
ment for urinary incontinence. Augmentation of 
the anal sphincter to provide a better seal for the 
anal canal has been attempted with a variety of 
agents. This includes autologous fat, glutaralde- 
hyde-treated bovine collagen, or synthetic macro- 
molecules (31). It was recognized that this ap- 
proach may be ideal for those patients with 
reduced resting anal canal pressures due to internal 
anal sphincter dysfunction. Initial trials focused on 
injecting these materials into the submucosa of the 
anal canal in a technique analogous to the ap- 
proach used to treat urinary incontinence. Davis et 
al (31) performed a pilot study using carbon- 
coated silicon beads (Durasphere®, Advanced 
UroScience, St. Paul, MN) involving 18 patients. 
Their goal was to inject into the site or sites of in- 
ternal sphincter disruption. Endoanal ultrasound 
was performed prior to the procedure, but ultra- 
sound guidance was not used to direct the injection 
of material. Overall, continence improved by 32% 
from baseline to 1 year postprocedure as measured 
by a validated continence questionnaire. 

Tjandra et al (32) injected a silicon biomaterial 
(bioplastique) into the intersphincteric space. 
Eighty-four patients with fecal incontinence associ- 
ated with a low anal resting pressure were enrolled 
into a randomized trial injection with or without ul- 
trasound guidance. Significantly more (69% com- 
pared to 49%) of the patients who had the injection 
performed under ultrasound guidance had achieved 
a greater than 50% reduction fecal incontinence as 
judged by the Wexner continence score at 3 months 
after injection. Interestingly, a prolonged pudendal 
nerve terminal motor latency had no effect on func- 
tional outcome in either group. 

Sphincter bulking is a promising outpatient ap- 
proach to treat fecal incontinence associated with 
low resting anal canal pressure. There are several 
trials in progress evaluating different materials and 
injection techniques. 


OTHER CONSIDERATIONS 
Subsequent Delivery 


The issue of subsequent delivery in patients who 
have had treatment for fecal incontinence is an im- 
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portant consideration, given the role of obstetric 
trauma in the causation of fecal incontinence. No 
strict protocol addressing this issue has been uni- 
versally adopted, and opinions differ on the opti- 
mal obstetric management. 

Bek and Laurberg (33) reported on 56 women 
who had sphincter lacerations after vaginal deliv- 
ery and went on to have a second vaginal delivery. 
After the first delivery, 23 patients (41%) had tran- 
sient fecal incontinence. All but four recovered 
continence. Among the 23 who had transient fecal 
incontinence after the delivery of their first child, 
an additional 4 women developed persistent fecal 
incontinence after an additional delivery. As a re- 
sult of these observations, the authors concluded 
that women should be counseled regarding the risk 
for fecal incontinence with a subsequent vaginal 
delivery after an obstetric laceration of the anal 
sphincter. 

Sze (34) reported on 148 patients who had be- 
tween zero and two or more deliveries after sus- 
taining a fourth-degree perineal laceration. Fifty 
percent of the women with severe fecal inconti- 
nence were patients with two or more deliveries 
subsequent to the delivery in which they suffered a 
fourth-degree laceration. This same group of pa- 
tients reported a significant adverse impact of 
symptoms on their daily activities. However, there 
was no significant difference in the prevalence of 
any anal incontinence in the different groups. 
Small group size and the inclusion of all patients 
with at least two subsequent deliveries into one 
group limited the generalizability of the conclu- 
sions regarding the management of subsequent de- 
liveries beyond this group of patients. 


Fecal Diversion as a Treatment Option 


Successful repair of the damaged fecal continence 
mechanism may be more difficult to accomplish 
than successful repair of a damaged urinary conti- 
nence mechanism. Some patients may continue to 
experience intractable fecal incontinence with a 
substantial reduction in the quality of life despite 
various treatments outlined in previous sections. 
Many patients achieve a superior quality of life 
with fecal diversion than with a less-than-success- 
ful repair procedure. Norton et al (35) surveyed a 
group of previously incontinent patients who had a 
colostomy to manage fecal incontinence at a me- 
dian of 59 months postoperatively. Eighty-four 
percent indicated that they “probably” or “defi- 
nitely” would choose to have a colostomy again. 
In addition, the majority (83%) reported that the 
colostomy restricted their life “a little” or “not at 
all,’ which was a significant improvement from 
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their perceived restriction due to former inconti- 
nence. Although descriptions of techniques such as 
ileostomy and colostomy are beyond the scope of 
this chapter, the surgeon treating fecal inconti- 
nence should keep these alternatives in mind for 
the difficult cases. 


CONCLUSION; FUTURE AREAS OF 
RESEARCH 


Fecal incontinence is not a homogenous clinical 
condition, and standard definitions that account for 
this reality must be developed so that optimal 
treatments can be offered to women with AI of dif- 
fering etiologies. The lack of standardized out- 
come measures critically requires attention. It is 
encouraging that novel treatment alternatives are 
being introduced, although their long-term effec- 
tiveness is yet to be determined. 
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CHAPTER 23 


Defecatory Dysfunction 


R. Mark Ellerkmann 


CONSTIPATION 


Various subjective and objective definitions exist 
for constipation. Commonly they address fre- 
quency of bowel movements, stool consistency, 
and degree of difficulty with evacuation. 
Typically, less than three bowel movements per 
week, straining more than 25% of the time, sensa- 
tion of incomplete evacuation, hard, inspissated 
stools (scybala), daily stool weights less than 35 g, 
and prolonged colonic transit have all been used to 
subjectively and objectively define constipation. 


Differential Diagnosis 


Although diet and stool bulk play an important role 
in the transit time of fecal material, constipation may 
be thought of as a disorder of gastrointestinal motil- 
ity. Any number of etiologies can affect the motor 
function of the large intestine or its outlet from the 
pelvic floor (Table 23.1). These conditions range 
from underlying systemic diseases that directly im- 
pair bowel motor and sensory activity to secondary 
metabolic, endocrine, and neurologic disorders that 
affect motility and absorption. Functional disorders, 
such as irritable bowel syndrome (IBS), ileus, and 
colonic inertia, may contribute to symptoms of con- 
stipation. In contrast, mechanical obstruction with 
pelvic organ prolapse (POP), rectal prolapse, and 
neoplasm can lead to constipation from obstructed 
defecation. Dementia and limitations in a patient’s 
physical ability to get to a bathroom can play a role 
in the pathogenesis of constipation and fecal im- 
paction as well. Poor nutrition and certain medica- 
tions can also lead to constipation (Table 23.2). 


Etiology 


Systemic, Endocrine, and Neurologic 
Disorders 


Diabetes mellitus, thyroid disease, and pregnancy 
are the most common underlying systemic causes 
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of constipation. Symptoms tend to improve and 
become less severe after diabetic control is 
achieved or thyroid disease is corrected. 
Constipation in pregnancy has a reported preva- 
lence of 11% to 38% (1). Etiologies include reduc- 
tion in colonic motility and gut transit times be- 
cause of the muscle-relaxing effects of 
progesterone, increased colonic water absorption 
related to increased aldosterone levels (2), and me- 
chanical obstruction by the uterus. Less common 
but equally important systemic diseases known to 
cause constipation include collagen, vascular, and 
muscle disorders, such as systemic sclerosis, amy- 
loidosis, dermatomyositis, and myotonic dystro- 
phy. Metabolic disorders leading to electrolyte im- 
balances, such as hypercalcemia and hypokalemia, 
may also promote constipation, as may en- 
docrinopathies such as porphyria, panhypopitu- 
itarism, pheochromocytoma, and glucagonoma. 

Neural control of intestinal function is coordi- 
nated by the interrelationship of the enteric, sym- 
pathetic, and parasympathetic systems. Central 
nervous system lesions or injury involving the 
sacral nerves or spinal cord can compromise 
parasympathetic innervation of the bowel. 
Examples include trauma to the pelvic floor, le- 
sions of the sacral cauda equina, injury to the lum- 
bosacral spine, and meningomyelocele (3,4). 
Constipation can be associated with central neu- 
ropathies, such as multiple sclerosis, Parkinson’s 
disease, and Shy-Drager syndrome. Multiple scle- 
rosis, for example, has been shown to compromise 
bowel motility both directly (prolonged transit 
time, possible rectosphincteric dyssynergia) and 
indirectly (physical inactivity, medication side ef- 
fects) (5). High spinal cord lesions may also be as- 
sociated with constipation, even though lower 
colonic reflexes remain intact. 

Peripheral neuropathies responsible for consti- 
pation may be either acquired or congenital. 
Patients who acquire Chagas’ disease commonly 


Differential Diagnosis of Constipation 


Systemic diseases 
Diabetes mellitus 
Thyroid disease 
Pregnancy 
Collagen, vascular, muscular disorders 
Systemic sclerosis 
Amyloidosis 
Dermatomyositis 
Myotonic muscular dystrophy 
Metabolic 
Hypercalcemia 
Hypokalemia 
Endocrine 
Porphyria 
Panhypopituitarism 
Pheochromocytoma 
Glucagonoma 
Neurologic 
Central 
Trauma, spinal cord lesions 
Sacral cauda equina lesions 
Meningomyelocele 
Multiple sclerosis 
Parkinson's disease 
Shy-Drager syndrome 
Peripheral 
Acquired 
Chagas’ disease 
Paraneoplastic neuropathy 
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Congenital 
Hirschsprung’s disease 
Colonic aganglionosis 
Hyperganglionosis (neuronal dysplasia) 
Intestinal pseudo-obstruction 
Sphincter achalasia 
Functional causes 
Irritable bowel syndrome 
lleus 
Colonic inertia 
Idiopathic constipation 
Outlet obstruction 
Neuromuscular 
Dyssynergic defecation 
Mechanical 
Pelvic organ prolapse 
Rectal prolapse 
Perineal descent 
Volvulus or intussusception 
Neoplasm 
Other 
Cognition—dementia 
Limited mobility, physical disability 
Nutrition 
Medication (see Table 23.2) 
Psychological causes 


present with progressively worsening symptoms 
of constipation and abdominal distention caused 
by segmental megacolon secondary to enteric neu- 
ronal degeneration. Nongastrointestinal neo- 
plasms, such as carcinoid tumors and small cell 
carcinoma of the lung, have been associated with 
paraneoplastic visceral neuropathy, which can re- 
sult in chronic constipation. The pathogenesis of 
this disorder is not entirely clear but may be re- 
lated to either myenteric plexus inflammation or 
neuronal degeneration. 

Congenital neuropathies may lead to func- 
tional obstruction and chronic constipation. 
Hirschsprung’s disease, the best-known of these 
disorders, is characterized by a congenital absence 
of intramural ganglion cells of both the submu- 
cosal and myenteric plexuses. The variability of 
clinical symptoms and poor correlation between 
symptoms and aganglionic segment length may 
result in delayed diagnosis in adulthood (6). 


Hallmark findings in adults include absence of the 
rectosphincteric inhibitory reflex, failure of the 
internal anal sphincter to relax after manometric 
distention, and absence of neurons on rectal wall 
biopsy (7). Other disorders of the enteric nervous 
system can include abnormally functioning or di- 
minished concentration of enteric neurons (zonal 
colonic aganglionosis) (8) or loss or malfunction 
of inhibitory motor neurons, which serves as the 
pathophysiologic basis for disinhibitory motor 
disease (intestinal pseudo-obstruction and sphinc- 
teric achalasia) (9). 


Functional Constipation 


Constipation has been traditionally defined as three 
or fewer bowel movements per week. However, 
patients may refer to other symptoms of defecatory 
dysfunction, including dyschezia, excessive strain- 
ing, digital manipulation to facilitate defecation, 
abnormal variations in stool consistency, or sensa- 
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Drugs Associated with Constipation 


Analgesics 
Anticholinergics 
Antispasmodics 
Antidepressants 
Antipsychotics 
Antiparkinsonian drugs 
Neurally active agents 
Opiates 
Antihypertensives 
Ganglionic blockers 
Vinca alkaloids 
Anticonvulsants 
Calcium-channel blockers 
Diuretics 
Cation-containing agents 
Iron supplements 
Aluminum (antacids, sucralfate) 
Calcium (antacids, supplements) 
Barium sulfate 
Metallic intoxication (arsenic, lead, mercury) 
Other 
5-HT3 antagonists 
Granisetron 
Ondansetron 


From Wald A. Approach to the patient with constipation. In: Yamada T, 
Alpers DH, Owyang C, etal, eds. Textbook of gastroenterology, 3rd 
ed. Philadelphia: Lippincott Williams & Wilkins, 1999;911, with per- 
mission. 


tions of incomplete emptying. In one study, only 
one third of patients complaining of constipation 
related this complaint to infrequent defecation. 
More common complaints included the inability to 
defecate when desired (34%), the passage of hard 
stools (44%), and straining associated with defeca- 
tion (52%) (10). Given the range of symptoms re- 
lated to constipation as well as the subjectivity of 
self-reporting, attempts have been made over the 
years to classify bowel dysfunction in terms of 
functional gastrointestinal disorders (FGIDs) that 
are identified only by symptoms. To this end, the 
recently revised Rome II] criteria are proposed to 
classify the functional bowel disorders, including 
functional diarrhea. The FGIDs will be discussed in 
more detail later in this chapter. 


Idiopathic Constipation 


In approaching the differential diagnosis of consti- 
pation, it is necessary to consider and exclude con- 


ditions that could contribute to the symptom. 
When concurrent disease processes, diet, medica- 
tions, and psychological factors cannot be identi- 
fied, attempts to classify constipation as idiopathic 
may be based on age of presentation, colonic tran- 
sit times, or anorectal sensory and motor dysfunc- 
tion. Commonly, colonic transit times are used 
based on the presumption that there is some under- 
lying colonic or anorectal motor dysfunction re- 
sponsible for the disorder. To characterize consti- 
pation on this basis, four subtypes have been 
classified: (a) normal colonic and rectal transit 
time; (b) slow colonic transit time only; (c) slow 
rectal transit time only; (d) slow colonic and rectal 
transit times (11) (Table 23.3). 


Age and Constipation 


In children, chronic constipation may involve both 
physiologic and psychological factors. Children 
may present with symptoms of abdominal pain and 
distention when constipation is associated with 
fecal impaction with or without rectal (megarec- 
tum) and sigmoid (megacolon) dilation. Affected 
children may report the absence of a defecatory 
urge. Alternatively, they may demonstrate a con- 
scious inhibitory or withholding reflex (learned re- 
sponse) related to previous experiences with 
dyschezia (possibly related to anal fissures or at- 
tempts to evacuate large stools) (7). Although de- 
creased transit times localized to the distal colon 
and rectum have been demonstrated in many chil- 
dren with chronic constipation (12), manometric 
thresholds for rectal sensation and resting anal 
sphincter pressures are often normal (13,14). With 
the exception of children with Hirschsprung’s dis- 
ease, manometry usually demonstrates normal re- 
laxation of the internal anal sphincter. Conversely, 
studies suggest that roughly two thirds of consti- 
pated children with encopresis suffer from anis- 
mus or rectosphincteric dyssynergia (failure to 
relax the puborectalis and external anal sphincter) 
(7,15) (Fig. 23.1). The role of dietary fiber appears 
to be important; several studies have demonstrated 
that fiber alone is independently negatively corre- 
lated with chronic constipation and that an inade- 
quate daily intake of fiber is a risk factor for 
chronic constipation in children (16,17). 
Idiopathic constipation is twice as common in 
females as males in the young to middle-aged pop- 
ulation (10). Of the patients who remain refractory 
to therapeutic intervention, 30% have normal 
colonic transit studies (18). Several studies have 
suggested that this subset of individuals has more 
psychopathology, including depression, than those 
individuals with delayed transit times (19,20), but 
there appears to be little efficacy in using psycho- 


TABLE 23.3 
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Diagnostic Algorithm for Idiopathic Constipation 


Define Complaint 


Infrequent Defecation 


Colonic Transit Time 


Inertia Dela 
ct 
Manometry 
Y 
Psychological Esophageal, gastric 
Profile and small intestinal 
studies to evaluate for 
gastrointestinal 
pseudoobstruction 


FIGURE 23.1 @ Colonic transit study of a pa- 
tient with rectosphincteric dyssynergia or colonic 
stricture on day 5 after ingestion of one Sitzmark 
capsule. The progression of markers to the rectum 
was normal. 


Defecatory Straining 


Defecography 
Anorectal Manometry 


| 


Anatomical [Hirschsprung | 
Abnormalities Disease 


logical factors to characterize subtypes of idio- 
pathic constipation (21). 

There is an exponentially increased prevalence 
of constipation after the age of 65 years (10). 
Although it is generally accepted that age does not 
significantly affect colonic motor function in 
healthy individuals, this increase in prevalence 
could result from chronic stress to the enteric nerv- 
ous system resulting in denervation and neuronal 
loss. This may be secondary to underlying sys- 
temic or colonic disorders or side effects from 
medications (7). Conditions affecting elderly pa- 
tients, such as changes in mental status (dementia, 
Alzheimer’s disease, confusion) and factors asso- 
ciated with mobility and bathroom access, may 
contribute to delayed defecation, which, in turn, 
may contribute to fecal impaction, a significant 
problem in elderly patients (22). Longstanding di- 
lation of the rectum and rectosigmoid may con- 
tribute to denervation, diminished sensation, and 
worsening constipation. 


Evaluation 


The evaluation of the constipated patient begins 
with a careful history, with special consideration 
to the age of onset and duration of symptoms. 
Symptoms present since birth or childhood sug- 
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gest an underlying congenital etiology. In contrast, 
constipation occurring later in life tends to be an 
acquired disorder. A sudden or recent change in 
bowel habits suggests an underlying organic le- 
sion, whereas chronic symptoms usually represent 
a functional bowel disorder. A review of symp- 
toms with respect to defecatory dysfunction must 
include questions regarding frequency and consis- 
tency of bowel movements, the presence of me- 
lena or hematochezia, the time required for a 
bowel movement, and the need to strain or digi- 
tally facilitate evacuation. Associated symptoms 
of dyschezia, obstipation, encopresis, incomplete 
defecation, anismus, fecal incontinence, ab- 
dominopelvic pain, or bloating must also be re- 
viewed. 

Medications (prescription, nonprescription, and 
alternative) should be reviewed in detail because 
many have constipating side effects (see Table 
23.2). Chronic laxative use or abuse is a common 
precipitating factor contributing to chronic consti- 
pation. Stimulant laxatives such as the an- 
thraquinones (aloe, senna, cascara), bisacodyl/cas- 
tor oil, and the polyphenolic derivatives can cause 
degeneration of Meissner’s and Auerbach’s 
plexuses through neurotoxicity (10,23). 

Patients should be questioned regarding a fam- 
ily history of both benign and malignant intestinal 
disorders. Psychosocial issues must also be ad- 
dressed to detect any concurrent psychological di- 
agnoses, history of emotional disorders, physical 
or sexual abuse, familial dysfunction, and other 
life stressors. A careful review of past medical, 
surgical, gynecologic, and obstetric history is es- 
sential. 

Physical examination should include a focused 
abdominal, pelvic, and neurologic evaluation to 
rule out extraintestinal causes of constipation. 
Abdominal examination should include an assess- 
ment of previous incision sites and a search for 
ventral and inguinal hernias. Distention, tympany, 
and the presence of masses or hepatosplenomegaly 
should be documented. The presence of bowel 
sounds and any abdominal discomfort should be 
quantified and the location and quality described. 

Rectal and pelvic examinations are essential. 
Typically performed in the dorsal or semi- 
Fowler’s lithotomy position, a careful systematic 
evaluation of pelvic organ support is undertaken 
using the Pelvic Organ Prolapse Quantification 
(POPQ) method. An overall stage of prolapse and 
compartment-specific stages are assigned. If pres- 
ent, attempts should be made to qualify and de- 
scribe site-specific defects, especially with respect 
to anterior and posterior compartments. An assess- 
ment for perineal descent and rectal prolapse 


should be done, and when present the type of rec- 
tal prolapse should be documented. Perineal exam- 
ination should also look for any deformity, pres- 
ence of surgical or traumatic scarring, ongoing 
sepsis, “dovetail sign” or flattening of the bilateral 
gluteal creases, or atrophy of the gluteal or per- 
ineal muscles. Rectal examination may reveal a 
stricture from previous anorectal surgery or trauma 
or may detect a neoplasm. The texture and amount 
of stool in the rectal vault should be noted. A large, 
hard mass of feces suggests impaction. Sphincter 
tone and symmetry should be assessed. With the 
patient straining, the presence of a paradoxical 
contraction of the puborectalis may indicate rec- 
tosphincteric dyssynergia. Neurologic examina- 
tion should include an assessment of autonomic 
function and reflexes, including lower extremity 
deep tendon reflexes as well as pelvic and perineal 
sensation and bulbocavernosus and clitoral—anal 
reflexes. 

In the patient with acute complaints of altered 
bowel habits, with a family history of colorectal 
cancer, or in the age group appropriate for colorec- 
tal cancer screening, colonoscopy, double-contrast 
barium enema, or computed tomographic colonog- 
raphy should be performed. 

If there is no evidence suggesting an underlying 
systemic or organic etiology, conservative therapy 
may be pursued. For patients failing to respond to 
initial therapy, a 1- to 2-week bowel diary and a 
measurement of colonic transit time with either ra- 
diopaque markers or scintigraphic techniques are 
the most useful diagnostic investigations (24). 
Further testing and diagnostic studies should be 
tailored to the specific complaint (see Table 23.3). 


Treatment 


Most patients presenting with uncomplicated idio- 
pathic constipation may be treated conservatively 
with modifications in diet and toileting behavior, 
fiber supplementation, and laxatives. If fecal im- 
paction was diagnosed on initial evaluation, the 
patient must first be disimpacted. Twice-daily en- 
emas or oral polyethylene glycol may be used to 
facilitate this. For severe constipation, biofeed- 
back and other pharmacologic agents may be used. 
If symptoms persist after failure of escalating med- 
ical therapy, diagnostic studies evaluating colonic 
and anorectal function should be undertaken. 


Conservative Behavioral Therapy 


Conservative therapy begins with patient educa- 
tion. Most patients require reassurance that their 
condition is not life-threatening and can be suc- 
cessfully managed. Regular toileting strategies to 


prevent impaction are often used with children as 
well as with patients suffering from dementia, 
physical handicaps, and neurogenic constipation. 
Postprandial colonic motility can be enhanced, 
with behavior modification aimed at encouraging 
morning and postprandial defecation. Other initial 
recommendations include reducing excessive use 
of laxatives or cathartics, increasing daily fluid 
and fiber intake, and behavioral modification, in- 
cluding daily exercise. Biofeedback using visible 
or audible signal recordings from rectal manomet- 
ric or electromyographic monitoring may be use- 
ful in treating chronic constipation related to 
pelvic floor dyssynergia (25). 


Fiber 


Fiber is a bulking agent that increases fecal volume 
and density. Fiber consists of insoluble and soluble 
components that vary depending on the source. The 
cell wall in fiber resists digestion and contributes to 
the physical bulking property. It may also serve as 
a substrate for bacterial proliferation and gas pro- 
duction, which may stimulate colonic motility. It is 
hypothesized that the therapeutic effect of fiber on 
large bowel function is multifactorial. First, 
through enhancing bacterial metabolism and fer- 
mentation, fiber may enhance the absorption of 
bacterial metabolites, such as secondary bile acids. 
Second, gas production leads to colonic distention 
and increases in intraluminal pressures, which trig- 
gers peristaltic activity. Third, the presence of fiber 
promotes intraluminal water absorption, increasing 
fecal bulk and consistency (26). 

Burkitt et al first advocated the efficacy of di- 
etary fiber in the early 1970s (27). Bowel fre- 
quency, stool weight, and intestinal transit times 
were compared between African and British co- 
horts. The authors concluded that the high preva- 
lence of constipation in Western societies was as- 
sociated with a diminished intake of dietary fiber. 
The role of fiber in the pathogenesis and preven- 
tion of constipation has been difficult to ascertain. 
Several studies have failed to detect a difference in 
dietary fiber intake in constipated patients versus 
healthy controls (28-30). Most studies demon- 
strate a beneficial effect of bran in treating consti- 
pation in patients with IBS (31-33) and diverticu- 
lar disease (34-36). A meta-analysis of 27 studies 
investigating the relationship between dietary fiber 
and bowel function found that constipated patients 
continued to have lower stool weights and longer 
transit times despite being maintained on high- 
fiber diets (37). In another meta-analysis of 36 
separate trials evaluating laxative and fiber therapy 
for the treatment of chronic constipation, 
Tramonte et al found improved stool consistency, 
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decreased abdominal pain, and an increase in 
weekly bowel movement frequency in patients 
treated with both daily fiber supplements and lax- 
atives (38). The data could not determine, how- 
ever, whether fiber was superior to laxatives or 
whether one type of laxative was better than an- 
other. 

The accurate assessment of fiber intake is often 
difficult. Although the recommended daily intake 
of fiber is 25 to 35 g, or 10 to 13 g per 1,000 kcal 
(39), the average American typically consumes 
only 14 to 15 g daily. Fiber therapy may be recom- 
mended for patients who have constipation with- 
out evidence of impaction, megacolon or megarec- 
tum, or obstructing gastrointestinal lesions (Table 
23.4). Patients may be started on a high-fiber ce- 
real and should be encouraged to continue daily 
fiber consumption, increasing the amount to 25 to 
35 g/d. Intake of six to eight 8-oz glasses of water 
per day is recommended with this fiber load. 
Bloating can be a side effect that typically resolves 


Fiber Content 


Cereals Amount of Fiber (g) 
All Bran-Extra Fiber (1/2 c) 15 
Fiber One (1/2 c) 14 
Bran Buds (1/2 c) 10 
100% Bran (1/3 c) 9 
Raisin Bran (1/2 c) 7 
All Bran (1/2 c) 6 
Fruit & Fiber (2/3 c) 5 
Frosted Mini Wheats (1/2 c) 3 
Frosted Flakes (1 oz) 1 
Breads 

Whole wheat (1 slice) 2.0 
White bread (1 slice) 0.5 
Bagel (1) 1.0 
Fiber supplements 

Konsyl (1 tsp) 6.0 
Perdiem (1 tsp) 40 
Konsyl D (1 tsp) 3.4 
Maalox w/fiber (1 tbs) 3.4 
Mylanta w/fiber (1 tsp) 3.4 
Metamucil (1 tsp) 3.4 
Citrucel (1 ths) 2.0 
Vegetables 

Lettuce (1 c) 1.4 
Celery (1) 0.5 
Tomato, raw (1) 1.0 
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over weeks. If bloating persists, a different type of 
fiber supplement or type of cereal may be substi- 
tuted. 


Laxatives 


The use of laxatives is widespread in Western so- 
ciety, especially in the elderly population (40). 
Laxatives may be classified by their mechanism of 
action and content (Table 23.5). Bulk-forming lax- 
atives include both natural (psyllium) and syn- 
thetic (methylcellulose, polycarbophil) compo- 
nents, which increase the water content and bulk 
volume of stool. The mechanism of action is simi- 
lar to that of fiber, and the net effect of bulk-form- 


Laxatives: Mechanism of Action and Content 


ing laxatives is demonstrated by decreased colonic 
transit times, increased stool mass and density, and 
improved stool consistency (11). 

Emollient laxatives include docusate salts and 
mineral oil. The anionic action of docusate salts 
decreases stool surface tension, thereby enhancing 
the penetration and absorption of intestinal fluids, 
which results in softened stools. Docusate salts 
may also alter intestinal mucosal permeability, 
promoting absorption of other laxatives. Their 
overall efficacy in the treatment of chronic idio- 
pathic constipation has been questioned because 
studies have failed to demonstrate objective im- 
provement in defecatory frequency, colonic transit 


Type of Laxative Adult Dose Onset of Action Side Effects 
Bulk-forming laxatives 
Natural (psyllium) 7g PO 12-72 h Impaction above strictures 
Synthetic (methylcellulose) 4-6 g PO 12-72 h Fluid overload 
Emollient laxatives 
Ducusate salts 50-500 mg PO 24-72 h Skin rashes 
Mineral oil 15-45 mL PO 6-8 h Decreased vitamin absorption 
Lipid pneumonia 

Hyperosmolar laxatives 
Polyethylene glycol 3-22 L PO lh Abdominal bloating 
Lactulose 15-60 mL PO 24-48 h Abdominal bloating 
Sorbitol 120 mL 25% sol. PO 24-48 h Abdominal bloating 
Glycerine 3 g suppository 15-60 min Rectal irritation 

5-15 mL enema 15-30 min Rectal irritation 
Saline laxatives 
Magnesium sulfate 15g PO 0.5-3 h Magnesium toxicity 
Magnesium phosphate 10gPO 0.5-3 h Magnesium toxicity 
Magnesium citrate 200 mL PO 0.5-3 h Magnesium toxicity 
Stimulant laxatives 
Castor oil 15-60 mL PO 2-6 h Nutrient malabsorption 
Diphenylmethanes 
Phenolphthalein 60-100 mg PO 6-8h Skin rashes 
Bisacodyl 30 mg PO 6-10h Gastric irritation 

10 mg PR 0.25-1 h Rectal stimulation 
Anthraquinones 
Cascara sagrada 1mLPO 6-12 h Melanosis coli 
Senna 2 mL PO 6-12h Degeneration of Meissner 

and Auerbach plexuses 

Aloe (casanthrol) 250 mg PO 6-12h 
Danthron 75-150 mg PO 6-12h Hepatotoxicity (w/docusate) 


From Wald A. Approach to the patient with constipation. In: Yamada T, Alpers DH, Owyang C, etal, eds. Textbook of gastroenterology, 3rd ed. 


Philadelphia: Lippincott Williams & Wilkins, 1999; 921, with permission. 


times, and stool weights (7). Mineral oil, adminis- 
tered orally or rectally as an enema, also works as 
an emollient to penetrate and soften stool. 

Hyperosmolar laxatives include nonabsorbable 
sugars, such as lactulose and sorbitol, as well as 
glycerine and polyethylene glycol (GoLYTELY). 
These agents work by increasing intracolonic os- 
molarity, which promotes water absorption by 
stool with subsequent softening. Sorbitol and lac- 
tulose are poorly absorbed and are ultimately hy- 
drolyzed by colonic coliform bacteria. Through 
hydrolysis, lactic, acetic, and formic acids are cre- 
ated and increase intracolonic osmolarity. Side ef- 
fects include abdominal bloating and flatulence. 
Polyethylene glycol is not hydrolyzed and is typi- 
cally associated with fewer symptoms of bloating 
and flatulence. Polyethylene glycol is usually used 
for preoperative bowel preparation; however, it 
may also be used in cases of severe constipation 
(11). 

Saline laxatives include magnesium-containing 
solutions such as magnesium sulfate, phosphate, 
and citrate. Saline laxatives increase colonic os- 
molarity, which, in turn, results in increased water 
absorption and subsequent stool softening. 
Administered by enema or suppository, saline lax- 
atives can give rise to mineral and metabolic im- 
balances and, in patients with renal insufficiency, 
magnesium toxicity (11). 

Stimulant laxatives are typically indicated if 
bulk or osmotic laxatives are not effective. They 
include castor oil, the diphenylmethanes (phe- 
nolphthaleins, bisacodyl), and the anthraquinones 
(senna, aloe, cascara sagrada, and danthron). 
Castor oil, after intestinal conversion to ricinoleic 
acid, stimulates intestinal secretion and motility. 
The diphenylmethanes act directly to stimulate 
colonic motility and small intestine water absorp- 
tion. The anthraquinones, in contrast, are catalyzed 
by intestinal microorganisms and promote colonic 
peristalsis by altering intraluminal fluid and elec- 
trolyte composition (7). Stimulant laxatives may 
be abused, and chronic daily use may lead to diar- 
thea, electrolyte abnormalities, and dehydration. 
However, use up to two or three times per week 
may be undertaken for longer periods. 

Prokinetic agents include drugs that directly 
stimulate gastrointestinal motor activity. The effi- 
cacy of metoclopramide, cisapride, cholinergic ag- 
onists such as bethanechol, cholinesterase in- 
hibitors such as neostigmine, and serotonin 
agonists in the treatment of chronic idiopathic con- 
stipation is questionable. Metoclopramide, for ex- 
ample, appears to be more effective in treating 
upper gastrointestinal motor disorders, whereas 
studies addressing the efficacy of cisapride report 
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conflicting results. Current research is examining 
the facilitatory role of serotonin agonists on enteric 
cholinergic transmission and opioid receptor an- 
tagonist therapy in the treatment of chronic consti- 
pation (7). 


MOTILITY DISORDERS 
Megacolon and Megarectum 


Megacolon and megarectum may occur separately 
or together and may be divided into either primary 
or secondary entities (7). Primary megacolon or 
megarectum is usually present from birth and is as- 
sociated with an underlying neurologic pathology. 
Although Hirschsprung’s disease is the most clas- 
sic example, other possibilities include 
meningomyelocele and other lumbosacral spinal 
cord lesions. Secondary megacolon or megarec- 
tum is an acquired disease state usually found in 
children and elderly people. It may follow bowel 
surgery resulting in an anastomotic stricture (see 
Fig. 23.1) and is usually associated with constipa- 
tion or defecatory dysfunction. Diagnostic criteria 
are based on radiographic (Fig. 23.2) and mano- 
metric findings, including increased rectal compli- 
ance and elasticity, decreased rectal sensation, in- 
creased sensory thresholds, and diminished 
internal anal sphincter relaxation (41). 


FIGURE 23.2 @ Contrast enema showing 
megacolon above an anastomotic stricture. 
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Functional Gastrointestinal Disorders 


Attempts to characterize IBS date back to 1820, 
when Powell first described a triad of pain, bowel 
dysfunction, and flatulence (42). It was not until 
1962 that the syndrome was described in more de- 
tail (43), with the first classification of all the 
FGIDs appearing in 1979 (44). The Manning crite- 
ria (45) and the Kruis criteria (46) formed the basis 
for the first internationally recognized classifica- 
tion system for IBS, the Rome criteria. Since their 
introduction in 1988, the Rome criteria have be- 
come the gold standard for the diagnosis of FGIDs 
(47). The FGIDs are identified only by symptoms. 
Rome I criteria recommended that the diagnosis of 
IBS be based on the presence of abdominal pain or 
discomfort associated with a chronic change in 
bowel habit and two or more supporting criteria. 
Rome II criteria recommend that the diagnosis of 
IBS be based on the presence of two of the three 
main diagnostic criteria alone and provide consen- 
sus statements for each of the 25 FGIDs located 
throughout five anatomic regions (48). In 2006, a 
further revision of the Rome II criteria was pub- 
lished (Rome III) that further refined the diagnos- 
tic criteria for the FGIDs and their respective treat- 
ment options (49). 

The category of functional bowel disorders in- 
cludes symptoms related to the middle and lower 
gastrointestinal tract. This group is further subclas- 
sified by Rome II and III criteria into the follow- 
ing categories: 


. IBS 

. Functional abdominal bloating 

. Functional constipation 

. Functional diarrhea 

. Unspecified functional bowel disorders 


nNeWN rR 


By definition, these diagnoses presume the ab- 
sence of biochemical or structural etiologies, and 
symptoms must have occurred for the first time at 
least 6 months before the patient presents and their 
presence on at least 3 days per month during the 
past 3 months would indicate current activity (49). 

IBS is a poorly understood, chronic disorder 
characterized by episodic abdominal pain and 
changes in bowel habits. In addition to gastroin- 
testinal and defecatory dysfunction, individuals 
with IBS may also suffer from sleep disturbances, 
sexual and lower urinary tract dysfunction, and 
other nongastrointestinal pain syndromes (50). 
About 60% of patients report abdominal pain or 
discomfort as their primary complaint. Symptoms 
characterizing defecatory dysfunction appear to be 
equally divided between diarrhea-predominant 


IBS, constipation-predominant IBS, and a varia- 
tion of the two (51). 

Similar to other chronic functional syndromes, 
a conceptual model involving the interplay of cog- 
nitive, behavioral, psychological, genetic, infec- 
tious, dietary, and physiologic components has 
been developed to serve as a framework for under- 
standing the multiple possible factors that may 
contribute to IBS symptoms. Because there is no 
single biochemical, physiologic, neurologic, or 
psychological marker for IBS, researchers have 
stressed the interrelationship of these multiple 
components. 

Cognitive factors, including abnormal coping 
mechanisms; misconceptions regarding disease, 
nutrition, and medications; and illness behavior 
are common in patients with IBS. Behavioral fac- 
tors, such as traumatic or stressful events, are often 
correlated to the first onset of IBS symptoms and 
have been associated with changes in stool pattern, 
abdominal pain, and defecation frequency (52,53). 
IBS is diagnosed more frequently in patients with 
a history of prior psychological trauma or physical 
or sexual abuse, especially if incurred during 
childhood (54,55). Concurrent psychological dis- 
orders have been diagnosed in 42% to 61% of pa- 
tients and include depression, anxiety, panic, and 
somatization disorders (50,56). Genetic factors 
may also play a role in the development of IBS be- 
cause symptoms also appear to be more common 
in first-degree relatives (57). Infectious disease 
may in some way be responsible for triggering IBS 
because several studies have shown an increased 
risk for IBS symptoms after gastrointestinal infec- 
tion (58,59). Histologic and biochemical studies 
have demonstrated evidence of long-term, persist- 
ent mucosal inflammation and changes in mucosal 
permeability in predisposed individuals suffering 
from IBS symptoms following an initial infectious 
insult. 

There is little evidence to support a causal rela- 
tionship between specific diet and the develop- 
ment of IBS. Patients intolerant or allergic to spe- 
cific foods do not necessarily experience 
improvement of IBS symptoms when these food 
types are removed from their diets (50,60). 

Many symptoms of IBS are consistent with 
dysfunction of the sensory and motor function of 
the enteric nervous system. These include dys- 
function of neuroenteric regulation resulting in al- 
tered intestinal motility, myoelectrical activity, 
tone and compliance, sensation, and fluid and elec- 
trolyte absorption. Unfortunately, correlations be- 
tween these alterations and IBS symptoms remain 
weak, raising the question of clinical relevance. 


Diagnostic Criteria 


Irritable Bowel Syndrome 

IBS is characterized by abdominal pain or discom- 
fort associated with defecation or a change in 
bowel habit. Often having a chronic, relapsing 
course, symptoms of IBS often overlap with those 
of other FGIDs, and the diagnostic criteria are 
listed in Table 23.6 (49). Supporting symptoms 
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criteria, further into diarrhea- or constipation-pre- 
dominant IBS. These include the following (61): 


. Fewer than three bowel movements per week 

. Greater than three bowel movements per day 

. Hard or lumpy stools 

. Loose (mushy) or watery stools 

. Straining during a bowel movement 

. Urgency (having to rush to have a bowel move- 


DAnkWN 


may help to classify patients, according to Rome II ment) 


Functional Gastrointestinal Disorders 


Irritable Bowel Syndrome 


Diagnostic Criteria* 


Functional Bloating 
Diagnostic Criteria* 


Functional Constipation 
Diagnostic Criteria? 


Functional Diarrhea 
Diagnostic Criteria* 


Diagnostic Criteria? 


Diagnostic Criteria? 


Recurrent abdominal pain or discomfort at least 3 days per month, which need 
not be consecutive, in the preceding 3 months, associated with two or more of 
the following three features: 

Is relieved with defecation 

Has onset associated with a change in frequency of stool 

Has onset associated with a change in form (appearance) of stool 


Must include both of the following: 
Recurrent sensation of bloating or visible distension at least 3 days/month for 
3 months 
Insufficient criteria for a diagnosis of IBS, functional dyspepsia or other func 
tional disorders 


Must include 2 or more of the following: 
Straining in at least 25% of defecations 
Lumpy or hard stools in at least 25% of defecations 
Sensation of incomplete evacuation in at least 25% of defecations 
Sensation of anorectal obstruction or blockade in at least 25% of defecations 
Manual maneuvers to facilitate at least 25% of defecations (e.g., digital evac 
uation, support of the pelvic floor) 
Fewer than 3 defecations per week 
Loose stools are rarely present without the use of laxatives. 
There are insufficient criteria for IBS. 


Loose (mushy) or watery stools without pain occurring in at least 75% of stools. 


Diagnostic Criterion for Unspecified Functional Bowel Disorders 

Bowel symptoms that cannot be attributed to organic pathology and which do 
not meet criteria for the previously defined FGID categories. 

Diagnostic Criteria for Pelvic Floor Dyssynergia 

The patient must satisfy all criteria for functional constipation. 

There must be manometric, electromyographic, or radiologic evidence of inap- 
propriate contraction or failure of pelvic floor muscle relaxation during re- 
peated attempts to defecate. 

There must be evidence of adequate propulsive defecatory forces. 

There must be evidence of incomplete evacuation. 


Criteria fulfilled for the past 3 months with symptom onset at least 6 months prior to diagnosis. 


392 SECTION III @ Disorders of Anus and Rectum 


7. Feeling of incomplete bowel movement 

8. Passing mucus (white material) during a bowel 
movement 

9. Abdominal fullness, bloating, or swelling 
Diarrhea-predominant IBS: 7 or more of 2, 4, 
or 6 and none of 1, 3, or 5 
Constipation-predominant IBS: 7 or more of 1, 
3, or 5 and none of 2, 4, or 6 


Collaborators involved with the Rome III crite- 
ria for the FGIDs have recommended subtyping 
IBS by predominant stool pattern: (a) IBS with 
constipation (IBS-C); (b) IBS with diarrhea (IBS- 
D); (c) IBS with both diarrhea and constipation 
(i.e., mixed stool patterns [IBS-M]); and (d) un- 
subtyped IBS (Table 23.7). 

Functional Bloating 

Functional bloating is a recurrent symptom of ab- 
dominal distension, which may or may not be ob- 
jectively measurable. Symptoms are typically less 
severe in the morning and tend to worsen as the 
day progresses. Symptoms suggestive of other 
functional bowel disorders, however, are lacking. 
Diagnostic criteria for functional bloating are 
listed in Table 23.6 (49). 

Functional Constipation 

Functional constipation is characterized by symp- 
toms of abnormal defecation, with respect to either 
frequency of bowel movements or the act of defe- 
cation itself. Symptoms of persistently difficult 
and infrequent defecation, possibly accompanied 
by the sensation of incomplete evacuation, that do 
not meet IBS criteria define functional constipa- 
tion (49) (see Table 23.6). 

Functional Diarrhea 

Functional diarrhea is characterized by the recur- 
rent or continuous painless passage of watery or 
loose stools. The diagnosis depends on the exclu- 
sion of other diagnoses, such as pseudodiarrhea 


(defecation of solid stools associated with symp- 
toms of urgency and frequency) and underlying or- 
ganic disease. The diagnostic criteria for func- 
tional diarrhea are listed in Table 23.6 (49). 
Unspecified Functional Bowel Disorders 
Unspecified functional bowel disorders are char- 
acterized by functional bowel symptoms that do 
not meet the criteria for the previously defined cat- 
egories (49). 

In summary, the Rome criteria currently serve 
as a standardized classification system for FGIDs. 
The development of the Rome criteria continues to 
be an ongoing process, with each revision reveal- 
ing new areas of required research, validation, and 
debate (see Table 23.6). 


Evaluation 


Diagnosis is based on identifying symptoms and 
differentiating IBS from other organic disease 
(Table 23.8). Once underlying organic diseases are 
excluded, the Rome criteria demonstrate a sensi- 
tivity of 63%, a specificity of 100%, a positive pre- 
dictive value of 100%, and a negative predictive 
value of 76% (62). Longitudinal studies examining 
a diagnosis of IBS based on symptoms and mini- 
mal diagnostic testing have shown that over time, 
fewer than 5% of IBS patients have other diag- 
noses responsible for their symptoms (63). 

A detailed history and physical examination 
can usually exclude most organic diseases. 
Warning signs, including fever, weight loss or 
gain, anorexia, early satiety, anemia, intestinal 
bleeding, and palpable masses, must be ruled out 
and a differential diagnosis considered. Attention 
to stool consistency, defecatory frequency, and re- 
lationship of pain and bloating to activity and defe- 
cation can help to classify IBS. A symptom diary 
may be helpful in characterizing symptoms. 


IBS Subtyping by Predominant Stool Pattern? 


1. IBS with constipation (IBS-C) 


Hard or lumpy stools at least 25% and loose (mushy) or watery stools less than 25% of bowel movements. 


2. IBS with diarrhea (IBS-D) 


Loose (mushy) or watery stools at least 25% and hard or lumpy stools less than 25% of bowel movements. 


3. Mixed IBS (IBS-M) 


Hard or lumpy stools at least 25% and loose (mushy) or watery stools at least 25% of bowel movements. 


4, Unsubtyped IBS 


Insufficient abnormality of stool consistency to meet criteria for IBS-C, IBS-D, or IBS-M. 


*All four subtypes are defined in the absence of use of antidiarrheals or laxatives. 


IBS, irritable bowel syndrome; C, constipation; D, diarrhea; M, mixed. 


Adapted from Longstreth GW, Thompson WG, Chey WD, et al. Functional bowel disorders. Gastroenterology 2006;130:1481. 
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Differential Diagnosis of Irritable Bowel Syndrome 


Chronic intestinal idiopathic pseudo-obstruction 
Colorectal carcinoma 
Diabetes 
Endocrine tumors 
Gastrointestinal infections 
Viral enteritis 
Parasitic (Giardia species, Entamoeba histolytica) 


Bacterial (Clostridium, Salmonella, Yersinia, Campylobacter species) 


nflammatory bowel disease 

Lactose intolerance 

Malabsorption syndromes/endocrine 

Celiac sprue 

Pancreatic insufficiency 

Medications (constipating or diarrhea-provoking) 
Microscopic colitis 

Psychiatric disorders 

Thyroid disease 


From Wald A. Approach to the patient with constipation. In: Yamada T, Alpers DH, Owyang C, et al., eds. Textbook of gastroenterology, 3rd ed. 


Philadelphia: Lippincott Williams & Wilkins, 1999; 921, with permission. 


Additional consideration should be given to re- 
viewing psychosocial issues, including the pa- 
tient’s concerns and fears, possible stressors, the 
role of family support or dysfunction, reason for 
the visit including possible hidden agenda (e.g., 
disability or narcotic seeking), screening for previ- 
ous psychological trauma, physical or sexual 
abuse, and history of concurrent psychological di- 
agnoses. 

Laboratory evaluation and diagnostic proce- 
dures should be undertaken in the initial evaluation 
to exclude structural lesions and systemic disease. 
These include a complete blood count and erythro- 
cyte sedimentation rate, serum chemistries and 
metabolic profile, urine analysis, thyroid panel, 
and stool evaluation for occult blood, ova, and par- 
asites. Further diagnostic studies should be tai- 
lored to address the patient’s predominant symp- 
toms and may be considered for those patients who 
are older than 50 years of age, have a positive fam- 
ily history of colon cancer, present with sudden 
onset of symptoms, or have symptoms that appear 
overly severe or disabling. 

Current Rome criteria differentiate subtypes of 
IBS based on predominant symptoms. Patients 
who present with complaints of infrequent bowel 
movements, hard and lumpy stools, sensation of 
incomplete rectal emptying, or need to strain or 
splint to facilitate defecation are classified as hav- 
ing constipation-predominant IBS. These patients 


also tend to have a higher frequency of other spe- 
cific symptoms, including sexual and sleep dys- 
function, anorexia, depression, dyspepsia, and 
musculoskeletal complaints. Patients presenting 
with symptoms of increased defecatory frequency 
and urgency and with loose, watery stools are clas- 
sified as having diarrhea-predominant IBS. 
Finally, patients may present with chief com- 
plaints of abdominal pain rather than with changes 
in bowel habits. In this pain-predominant IBS sub- 
category, pain is commonly accompanied by ab- 
dominal bloating, distention, and gas. 

After a preliminary diagnosis of IBS is made, 
basic therapy should be initiated. If no improve- 
ment is seen within 2 to 3 weeks, further studies, 
including colonic transit times (colonic inertia), 
flexible sigmoidoscopy (functional rectal outlet 
obstruction, organic lesions), and evaluation of 
stool weight and composition (malabsorption syn- 
dromes, steatorrhea), osmotic gap, and pH (secre- 
tory or osmotic diarrhea), can be helpful (63). 


Treatment 


Therapy for IBS is divided into dietary, pharmaco- 
logic, psychological, and behavioral approaches 
that focus on predominant symptoms and cofac- 
tors. Diet should be considered first, although at- 
tempts to modify dietary intake may be met with 
resistance. Avoidance of symptom-provoking 
agents, such as caffeine, alcohol, sorbitol, and gas- 
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producing foods, including beans, raisins, apricots, 
carrots, celery, and onions, should be stressed (64). 
Dietary fiber (20 to 30 g/d) has been widely recom- 
mended and may be beneficial in the treatment of 
constipation-predominant IBS. By promoting free 
water absorption into the large bowel, fiber acts as 
a stool-bulking agent that facilitates defecation. 
Fiber has been shown to decrease intestinal transit 
time and intracolonic pressure (65). Current litera- 
ture and meta-analyses evaluating the role of di- 
etary and supplemental fiber in treating IBS reveal 
significant controversy regarding its long-term effi- 
cacy and effectiveness in treating diarrhea-predom- 
inant or pain-predominant subtypes (66). 
Pharmacologic therapy for IBS is tailored to- 
ward alleviating predominant symptoms (Table 
23.9). Prokinetic agents, such as cisapride, that 
stimulate colonic smooth muscle may be helpful as 
adjuvant therapy in constipation-predominant IBS. 
Conversely, in patients with diarrhea-predominant 
IBS, loperamide is the drug of choice. 
Cholestyramine may also be added because bile 
acid malabsorption may contribute to the diarrhea. 
For predominant symptoms of pain and bloating, 


antispasmodics, anticholinergics, and antidepres- 
sants have commonly been prescribed. 
Unfortunately, well-designed clinical studies are 
lacking, and outcome studies evaluating the effi- 
cacy of various drugs in these classes have shown 
conflicting results. In the class of antispasmodics or 
smooth muscle relaxants, many are anticholinergic. 
Although Klein’s (67) frequently cited 1988 meta- 
analysis offered no convincing evidence of anti- 
spasmodic efficacy, Poynard et al (68) reported on 
five antispasmodics (mebeverine, trimebutine, 
cimetropium, pinaverium bromide, octylonium) 
that were superior to placebo in alleviating IBS 
symptoms. Dicyclomine and hyoscyamine are 
commonly prescribed in the United States, and 
newer agents in this class, including zamifenacin 
and darifenacin, both M3-receptor antagonists, are 
showing promise in the treatment of IBS (69). 
Research evaluating the efficacy of peppermint oil, 
a natural antispasmodic, remains inconclusive (70). 

Historically, antidepressants were used to treat 
IBS because a large percentage of these patients 
were thought to be clinically depressed. The neuro- 
modulatory, anticholinergic, and analgesic proper- 


Dosage Guidelines for Drugs Commonly Used to Treat the Irritable Bowel 


Syndrome 


Drug 


Dose 


Anticholinergic agents 
Dicyclomine hydrochloride 
Hyoscyamine sulfate 


20 mg every 6 h; can be increased to 40 mg every 6 h if tolerated 
0.125-0.25 mg sublingually every 4 h (0.375-mg extended-relief tablets: 


1 or 2 tablets every 12 h) 


Antidiarrheal agents 
Loperamide 
divided dose 


Diphenoxylate (2.5 mg) 
+ atropine sulfate (0.025 mg) 


Cholestyramine resin 
Osmotic laxatives 

Lactulose 

Polyethylene glycol solution 
Tricyclic compounds 


Amitriptyline 25-75 mg/d 
Nortriptyline 25-75 mg/d 
Desipramine 25-75 mg/d 


4 mg/d initially, with a maintenance dose of 4-8 mg/d, in a single or 


2 tablets 4 times a day 


1 packet (9 g) mixed with fluid and taken once or twice a day 


10 mg/15 mL of syrup; 15-30 mL/d (usual dose), up to 60 mL/d 
17 g dissolved in 240 mL (8 oz) of water, taken daily 


From Horwitz BJ, Fisher RS. The irritable bowel syndrome. N Eng! J Med 2001;344(24):1846-1850, with permission. (Copyright © 2001, 


Massachusetts Medical Society. All rights reserved.) 


ties of selected psychotropics provided some alle- 
viation of IBS symptoms. Tricyclic antidepressants 
were the first to be used, and numerous studies 
have since demonstrated their varying degrees of 
efficacy in treatment of diarrhea- and pain-predom- 
inant IBS. Amitriptyline, doxepin, and imipramine 
are commonly prescribed, albeit usually in doses 
lower than those typically used for depression (66). 
More recently, the role of serotonin reuptake in- 
hibitors in the treatment of IBS is being investi- 
gated, and preliminary results are promising (71). 

Newer agents, including the 5-HT3 antagonists 
(granisetron, ondansetron, and alosetron) and 5- 
HT, agonists (prucalopride and tegaserod), that 
may have peripheral visceral antinociceptive ac- 
tions have also shown promise in treating diarrhea- 
and pain-predominant IBS subtypes. Several stud- 
ies have shown fewer pain episodes, firmer stools, 
and fewer episodes of defecatory urgency and fre- 
quency in patients treated with these agents (72). 
Other substances that influence sensation and sen- 
sory thresholds to colonic distention include opioid 
receptor agonists. These include the kappa-opioid 
receptor agonist fedotozine, and trimebutine, a mu- 
receptor agonist (73). Pinaverium bromide and 
octylonium are calcium-channel blockers that have 
been shown to blunt intestinal motor activity. In 
contrast, motilin agonists provoke colonic motor 
activity and thereby reduce gut transit times and 
promote gastric emptying (66). 

Psychological and alternative intervention has 
also been used to varying degrees of success in 
treating patients with IBS. Psychotherapy, hyp- 
notherapy, and behavioral and cognitive therapy, 
as well as therapeutic massage and acupuncture, 
have undergone study with lack of scientific rigor. 
Factors that appear to correspond with a favorable 
response after psychotherapy include diarrhea- 
and pain-predominant IBS symptoms, especially 
when associated with and exacerbated by stress. In 
a recent review (74) evaluating the efficacy of 
hypnotherapy, relaxation training, and stress man- 
agement for IBS, the authors found all three 
modalities effective (reduction in symptom scores; 
improvement in anxiety, pain, and bowel function; 
and decrease in gastric acid production and colonic 
motility). Based on their findings, it would appear 
that hypnotherapy leads to significant improve- 
ment in patients with poorly controlled IBS and 
that this therapy should be offered to all patients 
who fail conventional medical therapy. 


Colonic Inertia 


In the absence of outlet obstruction and following 
confirmatory transit studies, constipation refrac- 
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tory to fiber and laxative therapy is often referred 
to as idiopathic slow-transit constipation (STC). 
The underlying pathophysiology of this condition, 
representing a disorder of colonic motor function 
or ineffective colonic propulsion, is poorly under- 
stood. Schouten et al (75) documented diminished 
neurofilament concentration in enteric ganglia, 
and others have confirmed similar findings with 
respect to the myenteric plexus in patients with 
this disorder (76). Other research has focused on 
neuropeptide composition, transmission, and ab- 
normal hormonal responses to gastrin and motilin 
secretion. The term “colonic inertia” has been used 
to describe the failure of a meal or colonic stimu- 
lant, such as bisacodyl or neostigmine, to increase 
colonic activity. The term “cathartic colon” has 
been used by radiologists to describe abnormal 
barium enema studies demonstrating significant 
colonic dilation and redundancy, absence of haus- 
tral folds, and incompetent ileocecal valves. It was 
initially proposed that these findings were second- 
ary to chronic stimulant laxative that had led to 
myenteric plexus neuropathy (77). The etiology is 
now less clear, and this term has fallen out of 
favor. 

Women appear to be commonly affected by 
STC, with symptoms often beginning in childhood 
(28). Characterized by infrequent bowel move- 
ments, STC is also associated with many symp- 
toms that are similar to those of constipation-pre- 
dominant IBS. These include abdominal bloating 
and discomfort, flatulence, and defecatory dys- 
function characterized by dyschezia, splinting, in- 
complete emptying, and lumpy, hard stools. 
Typically, abdominal pain is not a prominent fea- 
ture in STC. After organic causes and underlying 
systemic disorders are excluded, the diagnosis of 
STC can be based on colonic transit measurements 
by radiopaque markers (Fig. 23.3) or scintigraphic 
techniques. Both procedures demonstrate good 
correlation with each other and are sensitive in 
demonstrating both overall and regional colonic 
transit delay. Further testing may be required to 
rule out concurrent outlet obstruction (secondary 
to dyssynergic defecation or mechanical obstruc- 
tion) or chronic intestinal pseudo-obstruction, an 
entity typically characterized by more pronounced 
abdominal distress, including distention, pain, 
nausea, and vomiting. 


Pharmacologic Treatment 


After an empiric trial of fiber supplementation, pa- 
tients with persistent STC may be treated with lax- 
atives, usually beginning with bulk-forming types 
such as psyllium and methylcellulose, followed by 
emollients or stimulant laxatives (see Table 23.5). 


396 SECTION III e@ Disorders of Anus and Rectum 


a? | 


FIGURE 23.3 @ Colonic transit study of a pa- 
tient with slow-transit constipation on day 5 after 
ingestion of one Sitzmark capsule. 


Caution should be used in prescribing laxatives for 
long-term use because some literature suggests that 
chronic stimulant laxative abuse may compromise 
myenteric plexus innervation, leading to further 
impairment of colonic motility (77). Enemas may 
also be used with caution to induce evacuation 
through colonic distention and mechanical lavage. 
Prokinetic agents such as the serotonin 5-HT, ago- 
nists, cisapride and metoclopramide, have not been 
proved effective in treating STC. In contrast, pre- 
liminary research involving prucalopride and 
tegaserod, both newer serotonin 5-HT, agonists, is 
encouraging. Both agents promote acceleration of 
colonic transit times (78). Investigational work in- 
volving selective recombinant human neurotrophic 
agents that enhance sensory neuronal growth and 
synaptic transmission may also lead to effective 
therapy for STC (79). 


Surgical Treatment 


Total abdominal colectomy with ileorectal anasto- 
mosis (IRA) may be curative for patients who have 
exhausted medical therapy. Before considering sur- 
gery, mechanical and other functional causes, such 
as Hirschsprung’s disease, volvulus, rectal prolapse, 
tumors, anastomotic strictures, and pseudo-obstruc- 
tion, must be excluded. Additionally, concomitant 
extraintestinal and pelvic floor-related causes must 
be addressed. Wald proposes that at least four crite- 


ria be met before surgery: (a) chronic, disabling 
symptoms related to constipation refractory to med- 
ical therapy; (b) demonstration of slow proximal 
colonic transit; (c) no evidence or intestinal pseudo- 
obstruction or mechanical obstruction; (d) normal 
anorectal function (11). 

Lane was the first to publish his results on 
subtotal colectomy and to advocate this approach 
for the treatment of refractory constipation (80). 
Since then, subtotal colectomy with IRA has be- 
come the operation of choice for refractory STC, 
with success rates ranging from about 80% to 
94%. Most authors attribute failures to preexisting 
or postoperative rectal dysfunction or to a more 
profound generalized intestinal motility disorder 
(81,82). 

The largest series of long-term results of sur- 
gery for STC has been published by Nyam et al 
from the Mayo Clinic (83). In this series, patients 
underwent extensive evaluation before surgical re- 
ferral, and of 1,009 patients studied, only 53 with 
STC underwent colectomy with IRA. An addi- 
tional 22 patients had STC with coexisting pelvic 
floor dysfunction and underwent pelvic floor re- 
training before IRA. At a mean follow-up of 56 
months, all patients who underwent IRA were able 
to defecate spontaneously without the need of en- 
emas, laxatives, or manual assistance. Of these pa- 
tients, 97% were satisfied with surgery, and 90% 
reported an improvement in quality of life. 

Other authors have reported similarly low oper- 
ative rates after evaluation of patients for refrac- 
tory constipation. Wexner et al operated on only 
16 of 163 patients initially evaluated for STC, with 
a reported success rate of 94% (84). The impor- 
tance of preoperative assessment and diagnosis 
was also emphasized by Sunderland et al, who op- 
erated on only 18 of 228 patients evaluated for 
STC, with an 88% success rate (85). Redmond et 
al further categorized patients into those with 
colonic inertia alone and those with a more gener- 
alized intestinal dysmotility problem (82). After 
subtotal colectomy, the authors found improved 
success rates in those patients in the STC group 
(90%) compared with those with generalized intes- 
tinal dysmotility (13%). 

In addition to abdominal colectomy with IRA, 
more and less aggressive procedures have been 
studied. Hosie et al reported results of 13 patients 
with intractable constipation who underwent 
restorative proctocolectomy (ileal pouch—anal 
anastomosis), 8 of whom had previously failed 
colectomy with IRA (86). Despite a high compli- 
cation rate, 85% of patients reported symptomatic 
improvement 20 months after surgery. Anorectal 
myectomy, an accepted procedure for short-seg- 


ment Hirschsprung’s disease, has also been used in 
patients with refractory idiopathic constipation. 
Although initial results were encouraging, long- 
term results are poor, with one study showing 70% 
of patients with no functional improvement at 30 
months of follow-up (87). 

Finally, initially encouraging experience with 
the Malone antegrade continence enema (ACE) in 
the pediatric population has prompted some inves- 
tigators to apply this option to adults with consti- 
pation and incontinence. In one study by Krogh et 
al, time required for defecation was significantly 
reduced after ACE therapy, and 75% of patients 
reported overall satisfaction (88). Initially requir- 
ing an operative appendicostomy or exterioriza- 
tion of other tubularized bowel, this procedure can 
be easily performed under fluoroscopic or colono- 
scopic guidance. Finally, a trapdoor cecostomy ap- 
pliance (Fig. 23.4) allows for easy access to the 
proximal large intestine for antegrade colonic 
lavage. 


OUTLET OBSTRUCTION 


First described by Martelli et al in 1978 (89), outlet 
obstruction has come to represent a subtype of STC 
in which there is normal passage of colonic transit 
Sitz markers until the level of the rectum (see Fig. 
23.1). A number of functional (rectosphincteric 
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dyssynergia, perineal descent, megarectum, mu- 
cosal intussusception, Hirschsprung’s disease) or 
structural (rectocele or enterocele, hemorrhoids, 
anal fissure, anorectal neoplasia, rectal prolapse, 
fecal impaction) causes can lead to obstructive 
defecation. Numerous terms have been used to de- 
scribe constipation associated with anorectal dys- 
function. Anismus, for example, was coined by 
Preston and Lennard-Jones to describe defecatory 
dysfunction related to paradoxical anal sphincter 
contraction (rectosphincteric dyssynergia) (90). 
Other terms, such as spastic floor syndrome, para- 
doxical puborectalis contraction syndrome, and 
pelvic floor dyssynergia, have been used to include 
the dysfunction of other muscles in the pelvic floor 
contributing to outlet obstruction. Currently, pelvic 
floor dyssynergia and resulting dyssynergic defeca- 
tion are the preferred terms in the gastrointestinal 
literature (91,92). 


Dyssynergic Defecation 


In normal defecation, cortical inhibition of the 
spinal reflex is required to allow relaxation of the 
external anal sphincter. In patients with rec- 
tosphincteric dyssynergia, there is a paradoxic con- 
traction of the puborectalis and external anal 
sphincter at the time of desired defecation. This is 
analogous to detrusor—sphincter dyssynergia in pa- 


FIGURE 23.4 @ (A) Cecostomy button with trapdoor. (B) Fluoroscopic confirmation of proper cecos- 


tomy placement. 
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tients with voiding dysfunction. The result is a nar- 
rowing of the anorectal angle and an increase in 
anal canal pressures leading to impaired evacua- 
tion. Rectosphincteric dyssynergia may be found in 
patients with both normal and decreased colonic 
transit times as well as in those with other causes 
for outlet obstruction (93). Although the etiology of 
dyssynergic defecation is unknown, psychosocial 
factors, including a history of sexual abuse, depres- 
sion, eating disorders, obsessive-compulsive disor- 
ders, stress, and childhood constipation and 
dyschezia, appear to be important. Preliminary data 
in one survey by Rao et al (94) suggest that dyssyn- 
ergic defecation begins in childhood about one 
third of the time and is associated with a precipitat- 
ing event in about 30% of individuals with this 
problem. The pathophysiology contributing to rec- 
tosphincteric dyssynergia (characterized by either 
paradoxic anal contractions or involuntary anal 
spasm during defecation) is likely multifactorial. 
The premise that this disorder is due only to the 
spasm of the external anal sphincter has been chal- 
lenged by studies documenting minimal improve- 
ment after botulinum toxin injection or myectomy 
of the external sphincter (95,96). It seems more 
likely that multiple areas of rectoanal dysfunction 
are involved. In a study by Rao et al (97), 35 pa- 
tients with obstructive defecation were evaluated 
with anorectal manometry and rectal balloon ex- 
pulsion. The authors found impaired rectal contrac- 
tion in 61% and paradoxic anal contractions in 
78%, whereas others demonstrated inadequate anal 
relaxation and impaired rectal sensation. Paradoxic 
muscle contraction is likely a learned acquired re- 
sponse, because therapies using biofeedback and 
pelvic floor physical therapy have demonstrated 
improved defecation patterns (98,99). 

The diagnosis is based on history, clinical find- 
ings, and diagnostic testing. Patients usually com- 
plain of impaired defecation associated with tenes- 
mus and constipation. Other symptoms that may 
be present with any cause of outlet obstruction in- 
clude the feeling of incomplete evacuation, 
anorectal pain or sensation of perianal heaviness, 
excessive straining with defecation, digital disim- 
paction, or vaginal splinting. In one survey evalu- 
ating symptoms associated with dyssynergic defe- 
cation, excessive straining was reported by 85% of 
patients, the need to facilitate defecation digitally 
by 66%, and the sensation of incomplete evacua- 
tion by 75% (94). Symptomatic criteria (Rome IT) 
for the diagnosis of dyssynergic defecation have 
recently been published (100). 

Symptoms alone, however, are not helpful in 
differentiating between the different causes of out- 
let obstruction (101). The diagnosis of a dyssyner- 


gic anorectal disorder is one of exclusion. 
Metabolic, systemic, and structural etiologies must 
first be ruled out with laboratory testing and sig- 
moidoscopy. The first clue to dyssynergic defeca- 
tion may be perceived with a digital rectal exami- 
nation in which there is a paradoxical contraction 
of the external sphincter. Rather than experiencing 
relaxation of the external sphincter, the clinician 
will appreciate a contraction of the puborectalis 
and external sphincter when the patient is asked to 
bear down to imitate a bowel movement. 
Confirmatory testing with anorectal manometry 
will demonstrate a heightened rather than dimin- 
ished external sphincter pressure at the time of 
defecation that will coincide with increases in 
electromyographic recording activity from the pu- 
borectalis and external sphincter. Balloon expul- 
sion testing and defecography have also been used 
diagnostically, with manometric correlation ap- 
proximating 67% of cases (102). In addition to the 
symptom criteria listed previously, Rao has advo- 
cated using additional physiologic criteria based 
on manometry, balloon expulsion testing, and 
colon transit times to identify patients with 
dyssynergic defecation (103). 


Treatment 


Initial therapy should be aimed at addressing and 
alleviating constipation, a complaint usually al- 
ways associated with this disorder. Standard ther- 
apies, including adequate fiber and fluid intake, 
avoidance of constipating medicines, scheduled 
toileting to maximize postprandial gastrocolonic 
and early morning waking responses, and laxative 
and prokinetic agents, should be tried first. In ad- 
dition to addressing constipation, therapy must 
also be aimed at improving impaired rectal sensa- 
tion and dyssynergic function of the abdominal, 
rectal, and anal sphincters that characterize this 
disorder. Biofeedback using manometry or elec- 
tromyographic recording to provide visual or audi- 
ble displays has been used successfully in the 
treatment of dyssynergic defecatory dysfunction. 
Defecatory simulation with balloon expulsion and 
rectal sensory threshold conditioning are also 
used. 

Using the concept of operant conditioning, 
biofeedback enables patients to moderate motor 
and sensory function in response to desired visual 
displays representing ideal neuromuscular behav- 
ior. The efficacy of biofeedback in the treatment 
of dyssynergic defecation is difficult to access be- 
cause randomized controlled trials are lacking 
and methodology, including study design and 
treatment end points, does not allow for good 
comparison or firm conclusions. In one meta- 


analysis by Ernst and Resch (104), the authors 
were unable to make any conclusions regarding 
the clinical effectiveness of biofeedback for the 
treatment of anismus, even though the results of 
subjective success rates in the 11 studies they re- 
viewed ranged between 18% and 100%. Two 
other reviews (105,106) have suggested cure rates 
ranging between 67% and 80%, with another sug- 
gesting 89% symptomatic improvement (107). 
Ho et al reported on the results of biofeedback in 
patients with dyssynergic defecation, both with 
and without measurable paradoxic puborectalis 
contractions. Clinical and anorectal physiologic 
parameters were evaluated, and subjective im- 
provement was reported in 90% of patients after 
therapy (108). 

For patients who fail to improve with biofeed- 
back, several other options exist. The use of botu- 
linum toxin type A has been used with varying re- 
sults in the treatment of spastic disorders of 
smooth muscle in the upper and lower gastroin- 
testinal tract. Injection of botulinum toxin into the 
external anal sphincter or puborectalis muscle has 
shown promising short-term results in the treat- 
ment of dyssynergic defecation (109). Surgical op- 
tions as a last resort include sphincteric myectomy, 
obturator internus muscle auto-transfer (110), 
sacral nerve modulation (off-label indication), and 
diverting colostomy. 


Anatomic Obstruction 


Chronic idiopathic constipation may be secondary 
to an underlying colonic motility disorder, an out- 
let obstructive disorder, or a combination of the 
two. In considering outlet obstruction, it is helpful 
to think in terms of either a mechanical etiology, 
such as POP, rectal prolapse, intussusception, or 
fecal impaction, or a neuromuscular disorder, such 
as Hirschsprung’s disease, dyssynergic defecation, 
or anismus, as discussed previously. Constipation 
appears to be an important factor in the pathogen- 
esis of uterovaginal prolapse because a history of 
chronic straining has been shown to be an inde- 
pendent risk factor for tissue attenuation and ab- 
normal pudendal nerve function (111). 


Pelvic Organ Prolapse 


The true prevalence of POP has been difficult to 
quantify, primarily because of difficulties related 
to data collection and, until recently, a universally 
accepted grading system. Samuelsson et al (112) 
recently reported a 31% overall prevalence of pro- 
lapse in a Swedish population, with that number 
increasing to 56% in women aged 50 to 59 years. 
Swift described the distribution of POP stages in 
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women seen for routine gynecologic care as repre- 
senting a bell-shaped curve, with most women 
having stage 1 (43%) and stage II (48%) prolapse 
(113). Unfortunately, there is little published liter- 
ature addressing symptoms related to POP, espe- 
cially when related to defecatory dysfunction. 

It is commonly perceived that defecatory dys- 
function related to outlet obstruction is secondary 
to posterior compartment defects. Rectoceles or 
herniations of the rectum through attenuated or 
site-specific breaks in the rectovaginal fascia are 
common forms of POP. Enteroceles are also com- 
mon and may play an as-yet-undefined role in out- 
let obstruction. Because the definition of an ente- 
rocele is controversial and its diagnosis clinically 
challenging, the prevalence is difficult to quantify. 
It is estimated that enteroceles are found in 0.1% 
to 16% of women undergoing gynecologic surgery 
for POP (114). 

Associated Symptoms 

Rectoceles and enteroceles have commonly been 
associated with symptoms of bowel and defeca- 
tory dysfunction. This belief presumably stems 
from the direct involvement of the bowel and rec- 
tum in these defined areas of pelvic floor hernia- 
tion. Symptoms usually attributed to rectocele and 
enterocele include pelvic pain and pressure, vagi- 
nal protrusion, constipation and splinting, sensa- 
tion of incomplete evacuation, obstipation, fecal 
incontinence, and sexual dysfunction. However, a 
causal relationship between symptoms and poste- 
rior compartment prolapse has yet to be defined. 
Some researchers postulate that trauma to or in- 
trinsic weakness of the rectovaginal fascia leads to 
rectocele formation and subsequent defecatory 
dysfunction. In contrast, others believe that the pri- 
mary insult is related to chronic colonic dysfunc- 
tion (i.e., idiopathic constipation, dyssynergic 
defecation), which then leads to rectocele or ente- 
rocele formation. 

Although symptoms related to defecatory dys- 
function may coexist with POP, they have not 
been consistently correlated. Weber et al (115) 
compared symptoms of bowel dysfunction with 
stage of posterior compartment prolapse and re- 
ported no clinically significant association. The 
authors did, however, find a weakly positive corre- 
lation between more advanced posterior vaginal 
prolapse and bowel dysfunction severity. 
Ellerkmann et al (116) prospectively evaluated 
273 patients and attempted to correlate symptoms 
with stage and location of POP. Although they 
found weak correlations between splinting and in- 
complete evacuation and worsening posterior 
compartment prolapse, they were not able to deter- 
mine a specific stage of POP at which these symp- 
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toms became more pronounced. The use of proc- 
tography has also failed to show a correlation be- 
tween rectocele size and defecatory symptoms 
(117,118). In a recent subanalysis of the 
Colpopexy and Urinary Reduction Efforts 
(CARE) study by Bradley et al evaluating bowel 
symptoms in women planning surgery for pelvic 
organ prolapse, the researchers found no linear as- 
sociation with stage of posterior prolapse and 
bowel symptoms as evaluated by Colorectal-anal 
Distress Inventory and Impact Questionnaires 
(119). This lack of correlation was further demon- 
strated by Da Silva et al. In their study of 132 pa- 
tients with posterior vaginal wall prolapse, the re- 
searchers found no correlation between anorectal 
symptoms and stage of rectocele; furthermore, 
physiologic studies showed no association be- 
tween rectal capacity, first sensation and urgency, 
and prolapse stage (120). 

Weidner et al (121) also attempted to character- 
ize symptoms of defecatory dysfunction, including 
constipation and fecal incontinence, in 352 pa- 
tients with urinary incontinence and POP, and 
found that symptoms of constipation were more 
likely reported in patients with advanced stages of 
POP (stage III or IV). Interestingly, these authors 
also found a higher prevalence of fecal inconti- 
nence in patients with worsening stage of anterior 
and posterior vaginal wall prolapse. Jackson et al 
(122) also reported significant correlations be- 
tween POP and fecal incontinence. 

The effect of hormonal status on colorectal 
function is not clear. The effect of estrogen on the 
posterior compartment and concurrent fecal incon- 
tinence, for example, was examined by Donnelly 
et al, who found improvement in anorectal physio- 
logic parameters and improvement in quality of 
life after estrogen replacement therapy (123). In 
evaluating enteroceles and concurrent defecatory 
dysfunction, Chou et al (114) found no association 
between symptoms of bowel function and the pres- 
ence or absence of enterocele. 


Treatment 


Pessary 

Treatment for POP may be thought of in terms of 
either surgical or nonsurgical approaches. Dating 
back to antiquity, pessaries have remained the 
mainstay of nonsurgical intervention for POP. 
Unfortunately, there is a paucity of literature re- 
garding pessaries, with much being anecdotal and 
controversial. It has traditionally been advocated 
that pessaries should be used as a second-line ther- 
apy, reserved for those patients who either decline 
or have contraindications to surgery (124,125). In 
a recent survey of the American Urogynecologic 


Society, Cundiff et al (126) confirmed this senti- 
ment among gynecologic surgeons who had 
greater than 20 years of experience. In contrast, the 
same survey found that younger gynecologists re- 
ported using pessaries more frequently as a first- 
line therapy for POP. The reason for this differ- 
ence in inclination toward pessary use is not 
known. 

The choice of pessary and its relative indica- 
tions and contraindications are based primarily on 
subjective opinion rather than level I or II data. 
With the exception of one prospective study (127), 
which attempted to establish clinical parameters 
associated with successful pessary use, the large 
number of different pessaries and absence of uni- 
form guidelines or recommendation have led to a 
lack of consensus regarding their use. 

With respect to posterior compartment defects, 
the efficacy of conservative pessary treatment is 
debated (128,129). Cundiff et al recently presented 
data evaluating relief of prolapse symptoms in the 
only randomized crossover trials comparing ring 
with Gellhorn pessaries. They found that both the 
Gellhorn and ring with support pessaries showed 
statistically significant and clinically important 
improvements in protrusion symptoms and symp- 
toms related to urinary and defecatory obstruction. 
Additionally, posterior-predominant prolapse was 
positively associated with improvement in the 
defecatory symptoms (130). 

Posterior Colporrhaphy 

The surgical repair of rectocele evolved in the 19th 
century, with the first procedures attempting to 
correct perineal tears by way of simple perineal 
closure. More aggressive approaches were soon 
undertaken to address prolapse, specifically elytr- 
orrhaphy of the posterior compartment, which de- 
nuded the posterior vaginal mucosa, followed by 
closure and narrowing of the vaginal caliber. The 
traditional posterior colporrhaphy, advocated by 
Heidelberg and Simon in 1867, attempted to re- 
duce rectoceles and uterovaginal prolapse by pli- 
cating the levator ani muscles and the inferior as- 
pect of the vagina. This served to create a rigid 
inferior shelf that reduced herniations of the poste- 
rior compartment and prevented apical and uterine 
descensus. In 1870, Hegar introduced the concept 
of the colpoperineorrhaphy, which, by creating a 
tight introital band, sought to address all types of 
POP (131). The traditional posterior colporrhaphy 
has a reported success rate of 76% to 96% 
(132,133) for reducing actual rectocele herniation. 
Unfortunately, this approach appears to be less 
successful at alleviating defecatory dysfunction 
and may, in fact, exacerbate symptoms and con- 
tribute to de novo sexual dysfunction. Francis and 


Jeffcoate were the first to publish a significant cor- 
relation between posterior colporrhaphy and sex- 
ual dysfunction. In their series of 243 women, they 
reported postoperative dyspareunia in 50% of their 
patients (134). In a retrospective study by Kahn 
and Stanton, dyspareunia and defecatory dysfunc- 
tion, including fecal incontinence, constipation, 
and incomplete evacuation, all increased postoper- 
atively after posterior colporrhaphy (133). In one 
prospective study of posterior colporrhaphy, 
Mellgran et al found a 48% prevalence of postop- 
erative constipation in 25 patients 1 year after sur- 
gery (132). In this study, abnormal preoperative 
transit studies and dyssynergic defecation were 
risk factors for persistent postoperative constipa- 
tion. In contrast, Pariaso et al at the Cleveland 
Clinic postoperatively followed 124 women at 12 
and 24 months following traditional posterior re- 
pair with validated questionnaires and analog 
scales evaluating bowel and sexual function. They 
found improvement in defecatory dysfunction and 
related quality of life, specifically noting increases 
in bowel movement frequency and diminished 
straining and need for manual evacuation. 
Unfortunately, they also found significant postop- 
erative dyspareunia rates of 25% (135). 
Transanal Repair 

Colorectal surgeons traditionally approach recto- 
cele repair through a transanal approach. The tech- 
nique, popularized by Sullivan et al (136), includes 
plication of the rectal muscularis and attachment 
of this plicated tissue to the levator ani fascia bilat- 
erally. Although this approach appears to alleviate 
constipation in 22% to 85% of patients (137,138), 
it makes it difficult to address concurrently per- 
ineal descent, high rectocele, or enterocele. In one 
comparative study reviewing transanal and trans- 
vaginal approaches, Arnold et al found no differ- 
ence in surgical outcome with respect to fecal in- 
continence, constipation, or dyspareunia (139). 
Similar findings have also been published by Kahn 
et al, who prospectively evaluated both approaches 
and found few differences with respect to postop- 
erative defecatory dysfunction (140). 
Defect-Directed Repair 

In the 1970s, Richardson popularized the concept 
of discrete fascial breaks rather than tissue attenu- 
ation as the primary cause of POP (141). With at- 
tention to the posterior compartment, he described 
five sites at which the rectovaginal fascia could be 
broken and advocated a site-specific repair for rec- 
tocele reduction. This concept allowed for a devi- 
ation from the traditional nonanatomic repair 
while still maintaining the basic principle of hernia 
repair. The site-specific repair does not attempt to 
plicate the levator ani fascia and, as such, may be 
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associated with a lower incidence of postoperative 
morbidity. Cundiff et al reported on their series of 
69 women who underwent defect-directed repair 
for symptomatic rectocele (142). After this surgi- 
cal approach, they reported resolution of several 
symptoms thought to be associated with rectocele, 
including constipation in 84%, splinting in 55%, 
and dyspareunia in 66%. The improved symptom 
outcome in this series was attributed to the defect- 
directed repair, which reestablished the normal in- 
tegrity and anatomy of the rectovaginal fascia. 

Other authors have supported this premise. 
Porter et al (143) and Glavind and Madsen (144) 
noted significant improvement in bowel symptoms 
after site-specific posterior colporrhaphy, and 
Kenton et al (145) reported similar findings in pa- 
tients undergoing rectovaginal fascia reattach- 
ment. 

Although these reports suggest that the discrete 
site-specific repair may be preferable to the tradi- 
tional posterior colporrhaphy in preventing post- 
operative dyspareunia and alleviating symptoms 
related to defecatory dysfunction, other studies 
have challenged this idea. In a retrospective re- 
view comparing the anatomic and functional out- 
comes of these two surgical techniques, Abramov 
et al evaluated 124 patients who had undergone 
site-specific repair and 183 patients who had un- 
dergone standard posterior colporrhaphy without 
levator ani plication. Although preoperative base- 
line characteristics, including prolapse stage, be- 
tween the two groups were similar, the authors 
found that recurrence of rectocele, recurrence of 
symptomatic bulge, and postoperative Bp point 
(POPQ -2.2 vs. -2.7 cm, p = 0.001) were signifi- 
cantly higher after site-specific rectocele repair. 
Interestingly, rates of postoperative dyspareunia, 
constipation, and fecal incontinence were not sig- 
nificantly different between the two study groups 
(146). 

Posterior Fascial Replacement 

Attempts to augment rectocele repair with syn- 
thetic or allogenic material have met with varying 
results. Most initial reports involving permanent 
synthetic mesh have focused on anterior compart- 
ment support. Julian reported on his experience 
with Marlex mesh in the repair of recurrent ante- 
rior compartment prolapse. Although he reported 
no recurrence, the follow-up was relatively short, 
and the mesh erosion rate of 25% proved unac- 
ceptable (147). 

Numerous authors have confirmed the high 
erosion and infection rates with permanent types 
of mesh used in this application. As a result, oth- 
ers have attempted to use absorbable synthetic 
mesh material to prevent recurrent prolapse. Sand 
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et al recently published their results from a 
prospective randomized trial using polyglactin 910 
(Vicryl) mesh in cystocele and rectocele repair 
(148). Although they found that the addition of 
mesh reduced the rate of recurrent central cysto- 
cele, there was no significant effect on the inci- 
dence of recurrent rectocele. Additionally, they re- 
ported no postoperative mesh erosions. Others 
have attempted to bolster attenuated rectovaginal 
fascia with biological grafts, including autologous 
and allograft fascia lata, allogenic dermal grafts, 
and xenografts. Introduced in 1995, dermal allo- 
grafts such as Alloderm™ and Repliform™ 
(Lifecell Corp., Branchburg, NJ), are acellular ca- 
daveric dermal products that are marketed to sur- 
geons on the premise that they allow native tissue 
ingrowth, revascularization, and tissue remoldel- 
ing. One of the first reports was by Oster and 
Astrup, in which the authors reported on their ex- 
perience with dermal graft augmentation in recto- 
cele repair in 15 patients (149). With a follow-up 
period of 1 to 4 years, they reported no recurrent 
prolapse and alleviation of most symptoms related 
to defecatory dysfunction, although five patients 
experienced persistent constipation. Other authors 
have reported using dermal allografts successfully 
in augmenting rectovaginal fistula (150). 

Alternatives to synthetic materials and allo- 
grafts for use in augmentation include a plethora of 
xenografts that are now available. Porcine-derived 
products enjoy a large market share, including 
Pelvicol™ (CR Bard, Covington, GA) and 
InterGraft™ (American Medical Systems, 
Minnetonka, MN), which are both acellular, 
porcine dermal matrixes. SurgiSIS (Cook Ob/Gyn, 
Indianapolis, MN), an extracellular matrix derived 
from the submucosa of porcine small intestine, has 
also been a popular product for graft augmenta- 
tion. Bovine xenografts, such as Veritas” 
(Synovis, St. Paul, MN), an acellular matrix matu- 
factured from bovine pericardium, have also been 
used for rectocele augmentation. Although prelim- 
inary results suggest that these biomaterials are 
safe in vaginal applications, there are no data sup- 
porting that they add any additional strength or 
durability to the repair. Most published reports to 
date are nonrandomized case series, typically not 
powered to demonstrate any significance differ- 
ence with respect to clinical and functional out- 
comes. It remains unknown whether the use of 
these materials will independently affect defeca- 
tory symptoms. 

Although the majority of recent literature sug- 
gests that the defect-directed repair has better 
symptom-based outcomes than the traditional pos- 
terior colporrhaphy, controversy remains regard- 


ing the actual diagnosis of site-specific defects and 
the longevity of these repairs. The proponents of 
posterior fascia replacement augmentation main- 
tain that these materials will add further durability 
to the repair with no increase in morbidity. The re- 
sults of the first of several prospective randomized 
studies comparing these various approaches to 
posterior compartment prolapse were recently pre- 
sented, and other studies are underway in an effort 
to establish which repair provides better symptom 
relief and durable surgical results. 

In 2006, Paraiso et al presented data from the 
Cleveland Clinic’s randomized trial of three surgi- 
cal techniques for rectocele repair, including one 
with graft augmentation with a porcine small intes- 
tinal submucosa bioengineered collagen matrix 
(Fortagen™). The authors randomized 106 women 
with stage II or greater posterior vaginal wall pro- 
lapse to one of three treatments: traditional posterior 
repair, site-specific repair, or site-specific rectocele 
repair augmented with Fortagen. Subjective and ob- 
jective outcome measures were evaluated postoper- 
atively, with a mean follow-up of 16 months. The 
authors concluded that traditional posterior colpor- 
rhaphy and site-specific rectocele repair resulted in 
similar anatomic and functional outcomes; in con- 
trast, the graft augmentation cohort experienced a 
greater anatomic failure rate. All three methods of 
rectocele repair, however, did result in significant 
improvements in prolapse and bowel symptoms, 
quality of life, and sexual function (151). 

Recently, there has been a resurgence in the use 
of synthetic mesh for vaginal prolapse repair in- 
cluding rectocele. Surgical innovation by gyneco- 
logic surgeons in France has led to the develop- 
ment and marketing of polypropylene mesh 
products such as GyneMesh/Prolift’™ (Gynecare, 
Ethicon, Johnson & Johnson, New Brunswick, 
NJ), Apogee” and Perigee™ (American Medical 
Systems, Minnetonka, MN), and Atrium™ 
(Atrium, Hudson, NH). These surgical devices 
employ curvilinear trocars to facilitate transvagi- 
nal mesh placement in a minimally invasive man- 
ner. The anatomic placement of the nonsutured 
polypropylene “arms” of the mesh at the level of 
the ischial spines allow for a high level II support 
of the vaginal apex. 

The initial experience of de Tayrac et al was 
published in 2006. The authors reported their 2- 
year experience with transvaginal rectocele repair 
using polypropylene mesh involving bilateral 
sacrospinous suspension and attachment of the 
mesh from the sacrospinous ligaments to the per- 
ineal body. In their cohort of 26 women, only one 
patient experienced a recurrent stage II rectocele, 
and all but one patient reported improvement in 


defecatory symptoms and quality of life. Vaginal 
mesh erosion occurred in 12% and de novo dys- 
pareunia in 7.7% (152). 

Milani et al also reported on the functional and 
anatomical outcomes of anterior and posterior 
vaginal prolapse repair with polypropylene mesh 
augmentation. In their series, 63 women were fol- 
lowed for a mean of 17 months, for an anatomic 
success rate of 94%. Of the 31 patients who under- 
went rectocele repair, constipation improved in 
15% and anal incontinence in 4%. However, dys- 
pareunia also increased in 63% (153). Similar re- 
sults were also published by Dwyer et al in their 
retrospective review of women who had undere- 
gone vaginal prolapse sugery, including rectocele 
repair, with Atrium mesh reinforcement. With a 
mean follow-up of 29 months, mesh erosion rates 
were noted 9% (154). 

The majority of literature regarding polypropy- 
lene vaginal mesh placement for the correction of 
POP suggests a relatively high mesh erosion rate 
in the range of 3% to 13% as well a high de novo 
rate of dyspareunia. With modifications of surgical 
technique and mesh design, there have been im- 
provements in these two complications. For exam- 
ple, avoiding concurrent hysterectomy (OR 5.17, p 
<0.001) and limiting the extent of colpotomy inci- 
sions (OR 6.06, p <0.01) reduce the risk of mesh 
erosion (155). As there is currently little to no pub- 
lished information regarding polypropylene mesh 
rectocele repair and its impact on defecatory dys- 
function, randomized controlled studies are 
needed to evaluate the efficacy of these surgical 
vaginal mesh devices in this and other domains. 


Perineal Descent 


Sir Allan Parks and colleagues first described the 
syndrome of the descending perineum in 1966 
(156). The anatomic derangements that produce 
characteristic bulging of the pelvic floor with ante- 
rior displacement of the urethral axis and posterior 
displacement of the anal canal coexist with a vari- 
ety of physiologic disturbances in the anorectum, 
vagina, and distal urinary tract. Associated clinical 
conditions may include symptomatic constipation, 
obstructed defecation, fecal incontinence, urinary 
incontinence, and anatomic abnormalities with 
single or multicompartmental POP (157,158). 
Because the endopelvic fascial support is often at- 
tenuated and significant pudendal neuropathy may 
coexist with descent, many surgeons consider per- 
ineal descent to be a nonoperative condition de- 
spite often disabling sequelae. This problem is 
compounded by the association of this syndrome 
with poor outcomes following other reconstructive 
anorectal procedures (159,160). 
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Biofeedback and behavioral modification with 
pelvic floor retraining have been the most common 
forms of nonoperative therapy for perineal descent 
and should be exhausted before pursuing operative 
repair. The avoidance of straining is of paramount 
importance, and early improvement in up to 64% 
of patients has been reported after intensive pelvic 
floor retraining (161). Unfortunately, the results 
are usually not durable, and defecatory disorders 
recur with behavioral relapse to chronic straining. 
With recurrence, the progression of symptoms 
may include obstructed defecation, fecal and uri- 
nary incontinence, POP, and rectal prolapse, lead- 
ing to a very poor quality of life in severely af- 
fected women. 

Early results presented by several groups may 
offer surgical alternatives for the management of 
perineal descent. Cundiff et al modified the ab- 
dominal sacral colpopexy (162) (for apical pro- 
lapse) by extending the mesh support down to the 
perineal body in association with rectocele repair 
in patients with rectocele and perineal descent 
(163). The intent of this procedure, the abdominal 
sacral colpoperineopexy, is to restore and replace 
disrupted central perineal body support from the 
rectovaginal fascia and uterosacral-cardinal liga- 
ments. The results of 19 patients who underwent 
abdominal sacral colpoperineopexy with 
Mersilene mesh have been reported. Postoperative 
stage of prolapse was significantly reduced, with 
no patient having greater than stage II prolapse on 
postoperative POPQ examination. Bowel symp- 
toms improved in 8 of 11 women. Despite these 
encouraging early results, erosion of Mersilene 
mesh into the posterior vaginal wall occurred in 
up to 40% of patients (164). Alternatively, mesh 
erosion into the vault had only been reported in 
3% of patients who underwent more apical mesh 
placement for abdominal sacral colpopexy (162). 
In a 2004 literature review by Nygaard et al, the 
incidence of mesh erosion following abdominal 
sacral colpopexy ranged from 0% to 5.5%, de- 
pending on the type of mesh used to support the 
vagina. The overall rate of mesh erosion was 
3.4%. 

Total pelvic mesh repair has been described by 
Sullivan et al for the treatment of advanced POP 
(165). A trapezoidal sheet of Marlex mesh is at- 
tached to the perineal body through an abdominal 
approach, brought to the left of the rectum, and se- 
cured to the sacral periosteum at S1 to S2 (Fig. 
23.5). A 2-cm strut of Marlex is secured from each 
side of the trapezoid to Cooper’s ligament. A 
fourth strut is placed between the two anterior 
struts to support the bladder and vagina in patients 
with anterior prolapse. 
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The long-term follow-up on 236 patients oper- 
ated on by total pelvic mesh repair from 1990 to 
1999 has been reported (165). Indications included 
patients with previously failed conventional tech- 
niques of prolapse surgery and those with com- 
bined rectal and genitourinary prolapse. Rectal pro- 
lapse was common (74%) and included women 
with mucosal to full-thickness disease. Perineal de- 
scent was present in 64% of patients. There were 
no cases of recurrent stage IV vaginal vault pro- 
lapse or full-thickness rectal prolapse. Data were 
not reported on recurrence of perineal descent. 
Marlex erosion into the rectum or vagina occurred 
in 5% of patients. Additional procedures were sub- 
sequently performed for persistent urinary symp- 
toms in 36% and anorectal symptoms in 28% of pa- 
tients at a median interval of 197 days from the 
initial repair. Overall satisfaction rate was reported 
at 74% in patients followed more than 6 years. 

The rectovaginopexy with polytetrafluoroeth- 
ylene (PTFE, Gore-Tex) has been proposed for the 
treatment of constipation and fecal incontinence 
with concomitant apical or posterior POP (Fig. 
23.6). Although perineal descent was not specifi- 
cally addressed by the authors, the attachments of 
the synthetic support may serve a similar purpose. 
The midpoint of a 20- X 1-cm strip of PTFE is su- 
tured to the sacral promontory, with the legs of this 
graft attached to the lateral rectum and uterosacral 
ligaments. Despite the absence of a separate recto- 
cele or enterocele repair, these defects decreased 
from 74% and 33% preoperatively to 30% and 0%, 
respectively. There were no reports of PTFE ero- 
sion into pelvic viscera. Improvement in constipa- 
tion was 76% at | year (p = 0.0015) and 71% at 4 
years (p = 0.005). At 1 year, incontinence im- 
proved by 87% (p = 0.0015), and this figure de- 
creased to 53% at 4 years (p = 0.09). 


FIGURE 23.5 @ Position of the trape- 
zoidal and anterolateral mesh struts in the 
total pelvic mesh repair. (From Sullivan ES, 
Longaker CJ, Lee PY. Total pelvic mesh re- 
pair: a 10-year experience. Dis Colon 
Rectum 2001;44:857-863, with permis- 
sion.) 


Given the high rate of mesh erosion into the 
vagina when a transvaginal rectocele repair is per- 
formed in association with abdominal sacral 
colpoperineopexy, autologous fascia and other 
biomaterials have been used for attachment of the 
perineal body to the sacrum. Kaufman et al used 
Alloderm as a graft in 11 women who did not de- 
sire autologous fascial harvest (166). Coexisting 
full-thickness or internal rectal prolapse or poor 
mesorectal fixation was documented by dynamic 
magnetic resonance imaging or cystocolpoproc- 
tography (167) in these patients with coexisting 
defecatory dysfunction. Simultaneous rectopexy 
(with or without sigmoid resection) was performed 
in association with abdominal sacral coloperi- 
neopexy in these patients for severe perineal de- 
scent with defecatory dysfunction (Fig. 23.7). 

Highlights of this procedure include two teams 
beginning simultaneously, with the perineal sur- 
geon performing a transvaginal rectocele repair 
(defect-directed or posterior colporrhaphy) and the 
abdominopelvic team beginning with sigmoid re- 
section (if indicated) and rectal mobilization. The 
mesorectal plane is developed down to the pelvic 
floor posteriorly, with care taken to identify and 
preserve the hypogastric nerves. Avoiding lateral 
dissection and lateral ligament division preserves 
the more distal autonomic pelvic plexus. Sutures 
are placed from the fascia propria of the rectum to 
the sacral periosteum at S1 to S3 for the rectopexy. 
These sutures are not tied until the coloproc- 
tostomy is completed if the sigmoid has been re- 
sected. A 4- X 16-cm strip of nonmeshed 
Alloderm is sutured to the perineal body overlying 
the rectocele repair and passed into the pelvis 
through a defect made in the cul-de-sac. The prox- 
imal portion of this graft is secured to the sacrum 
by the right-sided rectopexy sutures, along with a 


FIGURE 23.6 @ Position of the polytetra- 
fluoroethylene (PTFE) strip in the recto- 
vaginopexy. The midpoint of the PTFE strip is 
sutured to the sacral promontory with the legs 
attached to the anterolateral aspects of the 
rectum and uterosacral ligaments. (From Silvis 
R, Goosen HG, van Essen A, et al. Abdominal 
rectovaginopexy: modified technique to treat 
constipation. Dis Colon Rectum 
1999;42(1):82-88, with permission.) 


smaller anterior graft attached distally to the pub- 
ocervical fascia. 

In follow-up (12.5 + 7.7 months), 9 of 11 pa- 
tients (82%) remained free of perineal descent, 
whereas 2 patients had recurrences (166). 
Significant symptomatic improvement was noted 
in constipation, incomplete evacuation, and need 
for assisted evacuation. Overall, 8 of 11 patients 
reported an improvement in their quality of life, 
and there were no cases of erosion of Alloderm 
through the vaginal mucosa or into the rectum or 
bladder. 

This study notwithstanding, there are numerous 
case reports of abdominal sacral colpopexy and 
abdominal sacral coloperineopexy utilizing other 
biomaterials in lieu of synthetic mesh. In the first 


FIGURE 23.7 ®© = Abdominal 
sacral colpoperineopexy with 
sigmoid resection and suture 
rectopexy. This sagittal view 
shows the posterior Alloderm 
graft sutured to the rectovagi- 
nal fascia and perineal body 
after defect-directed rectocele 
repair. The anterior sheet of 
Alloderm is sutured to the pub- 
ocervical fascia. Both sheets will 
be secured to the sacral perios- 
teum to the right of the rec- 
tum. Rectopexy sutures (/eft) 
have not yet been tied and se- 
cured. (Courtesy of Geoffrey W. 
Cundiff, MD.) 
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randomized controlled trial to be published evalu- 
ating synthetic versus biological graft for abdomi- 
nal sacral colpopexy, Culligan et al evaluated 100 
patients prospectively with an average of 1-year 
follow-up. The authors found significant differ- 
ences between the mesh and fascia groups with re- 
spect to postoperative POPQ stage and points Aa 
and C, with a higher objective anatomic cure rate 
in the polypropylene mesh group (91% versus 
68%, p <0.007) (168). 


Rectal Prolapse 


Rectal prolapse results when the full thickness of 
the rectum intussuscepts through the anal canal. In 
adults, this syndrome most often affects elderly 
people, with the earliest onset usually occurring 


406 SECTION III @ Disorders of Anus and Rectum 


during the fifth decade. The female-to-male ratio 
is 5:1. Numerous congenital and acquired condi- 
tions have been implicated in the etiology of rectal 
prolapse and include chronic constipation, neuro- 
logic disease (congenital anomaly, spinal cord 
trauma, cauda equina lesion, dementia), weak anal 
sphincter (due to injury, denervation), and previ- 
ous surgery (fistulotomy, sphincterotomy, hemor- 
thoidectomy, coloanal anastomosis). Anatomic 
findings associated with this process include a 
deep pouch of Douglas, patulous anus, redundant 
rectosigmoid, levator ani diastasis, and poor 
mesorectal fixation to the presacral tissues and 
pelvic sidewalls. A rectosigmoid lesion may also 
serve as a lead point for intussusception. 

Patients usually present with a chief complaint 
of protrusion of the rectum, most often with at- 
tempts at defecation or with the Valsalva maneu- 
ver. With progression of disease, prolapse may 
occur without increases in intra-abdominal pres- 
sure. Constipation has been reported in 25% to 
50% of patients (169), and up to 75% of patients 
report fecal incontinence (170). Incontinence usu- 
ally improves after surgical management of pro- 
lapse without any intervention directed at the anal 
sphincter. 

On physical examination, the surgeon must dif- 
ferentiate between full-thickness rectal prolapse, 
mucosal prolapse, and prolapsing hemorrhoids. 
Except for the most profound cases, patients often 
can only demonstrate rectal prolapse by sitting on 
a commode and straining to stool. A pelvic exam- 
ination should be performed to rule out other POP. 

More than 100 surgical procedures have been 
described to treat full-thickness rectal prolapse. 
These procedures may be broadly classified into 
those performed through the abdominal route and 
those performed through a perineal approach. 
Some surgeons prefer a perineal approach for 
nearly all patients; however, given overall lower 
recurrence rates after abdominal procedures, per- 
ineal procedures have classically been reserved for 
more debilitated patients. 

Ripstein described the modern anterior sling 
rectopexy in 1965 (171). Although Ripstein anec- 
dotally reported a very low recurrence rate, the de- 
tails of his personal series of more than 1,500 pa- 
tients were never published. Unfortunately, a 
relatively high constipation rate has been found in 
long-term follow-up of these patients. Erosion of 
mesh and obstructed defecation secondary to a 
complete anterior wrap have been the major mor- 
bidities associated with this procedure. Subsequent 
modification to a two-thirds posterolateral wrap 
has led to improvements in postoperative defeca- 
tory dysfunction. Tjandra et al reported the results 


of 142 Ripstein procedures performed over a 27- 
year period (172). The recurrence rate of complete 
prolapse was 8% and within the range reported 
from other series (5% to 10%) (171,172). 
Recurrence rates of 0% to 2% have been reported 
by others, but with shorter postoperative follow-up 
(173). Other related suspensions and fixation pro- 
cedures include the Wells procedure, direct suture 
rectopexy, posterior Ivalon sponge rectopexy, and 
resection rectopexy (Frykman-Goldberg proce- 
dure) (170,174). Most series of prolapse surgery 
are retrospective, and there have been no data to 
suggest that the addition of a foreign sling pro- 
vides any advantage to simple suture fixation 
alone. Debate continues about the value and extent 
of resection when combined with rectopexy (175). 

Perineal operations for rectal prolapse have 
usually been reserved for more infirm and unfit pa- 
tients who cannot tolerate an abdominal approach. 
Although easily tolerated, perianal encirclement 
procedures such as the Thiersch wire have largely 
been abandoned owing to poor success rates and 
high rates of recurrence and fecal impaction. 
Alternatively, the Altemeier procedure (Fig. 23.8), 
a full-thickness rectosigmoidectomy with or with- 
out levatorplasty, can be performed with minimal 
morbidity in this patient population. Although the 
incidence of recurrent rectal prolapse varies 
widely (3% to 60%) (176) after the Altemeier pro- 
cedure, this operation can be easily repeated if 
necessary. 

The Delorme procedure (Fig. 23.9), first de- 
scribed by a French army surgeon in 1900, entails 
mucosal stripping of the prolapsed rectum with 
subsequent rectomucosectomy and plication of the 
distal rectal wall (177). There was little interest in 
Delorme’s procedure until the 1970s, when several 
small series were reported. Senapati et al pub- 
lished the results of this procedure in 32 patients 
(178). There was no mortality. At a mean follow- 
up of 24 months, 12.5% of patients developed a re- 
currence. Incontinence improved in 46%, and con- 
stipation improved in 50%. Oliver et al reported 
their experience of 41 patients who underwent 
Delorme’s procedure over a 10-year period (179). 
Twenty-two percent of patients developed a recur- 
rence. Thirty-two patients (68%) claimed that their 
continence was enhanced after this procedure. 

In conclusion, rectal prolapse is a multifactorial 
disease affecting mostly elderly people. For 
younger and fit patients, abdominal approaches 
offer low recurrence rates. Recently, laparoscopic 
approaches to suture rectopexy, sling rectopexy, 
and resection rectopexy have been described with 
satisfactory results (180). Regardless of the ab- 
dominal technique, continence is usually improved 
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FIGURE 23.8 @ Altemeier procedure (perineal rectosigmoidectomy). (A) Preoperative appearance re- 
vealing full-thickness rectal prolapse. (B) Mesorectal division and ligation. (C) Postoperative view after 


end-to-end coloanal anastomosis. 


after repair. Elderly and debilitated patients, as 
well as younger patients with multiple medical 
problems, are best served by a perineal procedure. 


CONCLUSIONS 


In summary, defecatory dysfunction encompasses 
many disorders that are manifested by gastroin- 
testinal symptoms, including but not limited to dif- 
ficulty with evacuation. Epidemiologic studies at- 
tempting to characterize the prevalence of 


defecatory dysfunction have been difficult to per- 
form because of the all-encompassing nature of the 
term and the lack of defining criteria. 

In approaching this subject, it is helpful to con- 
sider general etiologic factors. As we have seen, 
these include lifestyle issues such as the effect of 
diet, exercise, medications, and patient mobility; 
systemic diseases, including underlying diabetes 
mellitus, thyroid dysfunction, and neuromuscular 
disorders such as multiple sclerosis and 
Hirschsprung’s disease; functional disorders, such 
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as IBS, colonic inertia, and idiopathic constipa- 
tion; obstructive disorders resulting from either 
mechanical causes such as malignancy, POP, and 
impaction or from pelvic floor dyssynergia; and fi- 
nally, psychiatric causes, such as depression, eat- 
ing disorders, and dementia. Although consider- 
able overlap exists within the subcategories of 
defecatory dysfunction, constipation is a common 
denominator. 

Further research is needed to address many as- 
pects of defecatory dysfunction. Most important is 
the need for a validated, disease-specific quality- 
of-life instrument to assist in clarifying the poten- 
tial interrelationships between symptoms and their 
etiologies and respective therapies. Equally impor- 
tant are the development and standardization of 
normative data regarding normal physiologic defe- 
cation stratified by age, gender, and parity. Once 
established, these normal ranges will assist in 
defining diagnostic criteria and etiologies for vari- 
ous aspects of pelvic floor dysfunction, including 
important subcategories such as pelvic floor 
dyssynergia. Further advances in gastrointestinal 
diagnostic testing techniques and pelvic floor im- 
aging will enhance our understanding of underly- 
ing pathology as it relates to both sensorimotor and 
pelvic support dysfunction. Further research is 
needed, for example, in defining the indications 
for and the utility of magnetic imaging in the eval- 
uation and management of patients with POP. 
Advances in surgical innovation and biomaterial 
availability may ultimately enhance the longevity 
of surgical procedures addressing POP. 

In the field of FGIDs, a better understanding of 
the enteric nervous system is needed. Factors in- 
fluencing neural regulation and modulation are 
currently being defined that will clarify relation- 
ships between symptom subgroups. This informa- 


FIGURE 23.9 @ Delorme’s procedure. 
After mucosal stripping to the full extent 
of the prolapse, the circular smooth mus- 
cle of the rectum is plicated. A mucosa-to- 
mucosa anastomosis is then performed. 


tion will also shed light on the natural history of 
sensorimotor dysfunction and its respective rela- 
tionship to the evolution of respective FGID 
symptoms. It is hoped that this, along with further 
research in genetics, will explain why there is 
such a broad range and overlap in FGID symp- 
toms and their severity. Advances in pharmaco- 
logic research have led to the development of 
drugs that modulate visceral sensitivity, an impor- 
tant aspect of IBS therapy. Further research is 
needed to elucidate visceral afferent pathways, 
their respective neurotransmitters, and the 
gut—brain connection. The psychosocial aspects 
of the FGIDs also warrant further investigation, 
and validated instruments controlling for gender, 
sociocultural factors, and clinical settings are 
needed to assess psychosocial traits and bowel 
symptoms. Once these are established, the impact 
of psychological intervention and other similar 
treatment modalities (such as biofeedback) can be 
critically analyzed. 
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SECTION IV 


Disorders of 
Pelvic Support 


CHAPTER 24 


Physiology and 


Pathophysiology of 
Disorders of Pelvic Support 


P.a organ prolapse is a prevalent condition, 
especially among older women. Despite our ef- 
forts to understand the genesis of this condition, its 
origins and its pathophysiology are still not 
known. This chapter reviews current theories re- 
garding the etiology of pelvic support disorders. 


CONNECTIVE TISSUE SUPPORT OF THE 
PELVIC ORGANS 


The connective tissue supports of the pelvic organs 
are collectively referred to as the “endopelvic fas- 
cia.” This fascia is a continuous, complex web of 
connective tissue that envelops and supports the 
bladder, vagina, and rectum (1). Pelvic fascia can 
be divided into two types. The parietal fascia, 
which covers the levator ani and other skeletal 
muscles, is composed of a dense layer of organized 
collagen. In contrast, the visceral fascia, which en- 
velops the pelvic organs, is a loose, poorly organ- 
ized connective tissue layer (2). On a histologic 
basis, this is a loose, areolar connective tissue 
layer composed of smooth muscle, collagen, and 
elastin fibers (2). Much of the collagen and smooth 
muscle in the visceral fascia is perivascular (3). 
The contrast between parietal and visceral fascia 
parallels the functions of these two layers: the pari- 
etal fascia provides support for the muscles of the 
pelvic floor and abdominal cavity, while the vis- 
ceral fascia envelops the organs, providing auto- 
nomic innervation to these organs and allowing for 
dramatic changes in their volumes (e.g., bladder 
filling). 

Within the endopelvic fascia, there are several 
surgically identifiable structures, such as the arcus 
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tendineus fascia pelvis (ATFP) and the uterosacral 
and cardinal ligaments. However, these “liga- 
ments” are not discrete structures but rather con- 
densations of connective tissue (4). Anatomic 
landmarks are vague, variable, or disputed (4,5). 
Nevertheless, the uterosacral and cardinal liga- 
ments are thought to provide important support to 
the uterus and upper vagina (6). They originate 
along the greater sciatic foramen and lateral 
sacrum and insert into the lateral aspect of the 
vaginal apex. In the standing position, these bands 
of connective tissue provide vertical support for 
the uterus and vaginal apex (6). In addition, the 
uterosacral and cardinal ligaments keep the vagi- 
nal apex over the levator plate (7). If these liga- 
ments are deficient or lax, the vaginal apex might 
be positioned above the levator hiatus, thereby in- 
creasing the risk of prolapse. 

Laterally, the anterior vagina is attached to the 
pelvic sidewall at the ATFP or “white line” (3,6,8). 
This line is a condensation of the fascia of the ob- 
turator internus muscle. Separations in the lateral 
attachment have been observed in women with 
vaginal wall prolapse (6,9). Posteriorly, there is a 
similar attachment of the vaginal wall to the arcus 
tendineus fascia rectovaginalis (ATFR), which is a 
condensation along the fascia of the levator ani 
muscle (10). The ATFR fuses with the ATFP at a 
point 4 cm above the posterior fourchette (10). 

The composition and role of the rectovaginal 
(Denonvilliers) fascia and pubocervical fascia are 
debated (2,11). In the distal rectovaginal septum, 
there is a dense connective tissue layer (12). 
However, this is limited to the lower vagina, and 
there is no histologic evidence of a substantial fas- 
cial layer in the upper rectovaginal septum (12,13). 
Histologically, there is little evidence for pubocer- 
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vical “fascia.” Cadaveric studies of the anterior 
vaginal wall suggest that the visceral fascia in this 
location is composed of a thin areolar layer that 
separates the vaginal wall from the bladder 
(3,12,14). Surgical repair of cystocele and recto- 
cele has long relied on repair of the “endopelvic 
fascia,” but the anatomic absence of a supportive, 
organized fascial layer in this location casts doubt 
on this concept of surgical repair. The “fascia” 
used in vaginal repairs is more accurately de- 
scribed as “vaginal submucosa” or “vaginal mus- 
cularis” (10,12,13), in recognition that this layer is 
part of the vaginal wall. However, others have sug- 
gested that defects in these layers result in cysto- 
cele and rectocele. This theory is the argument for 
the “defect-directed” approach to the correction of 
cystocele and rectocele (9,15,16). Objective de- 
fects cannot always be demonstrated, however (2). 
Debate continues regarding the role of endopelvic 
connective tissue in the genesis of pelvic organ 
support defects and the implications for surgical 
repair of these defects. 


ROLE OF THE LEVATOR ANI IN PELVIC 
ORGAN SUPPORT 


Levator ani muscles are important structures with 
respect to pelvic organ function, and there is in- 
creasing evidence of their role in pelvic organ sup- 
port (1). The tone of the levator muscles keeps the 
levator hiatus closed (7,17) and likely prevents 
chronic tension on the parietal fascia. In addition 
to baseline tone, the normal response of the leva- 
tor ani to Valsalva effort is increased tone, thereby 
closing the levator hiatus (17). Laxity of the leva- 
tor ani leads to a widening of the genital hiatus, 
and this has been suggested to be a potential initi- 
ating event for pelvic organ prolapse. We know 
that women with prolapse have a wider genital hia- 
tus on magnetic resonance imaging (18,19) and on 
physical examination (20). However, while this as- 
sociation has been consistently demonstrated, it 
might not be causal. 


ROLE OF THE BONY PELVIS 


Preliminary research suggests an association be- 
tween prolapse and the shape and size of the bony 
pelvis. Two studies suggested that women with 
prolapse have a wider pelvic diameter than women 
without prolapse (21,22). In one study, prolapse 
was also associated with a shorter obstetrical con- 
jugate (21). An “at risk” bony pelvis could explain 
apparent racial differences in prolapse. 
Specifically, prolapse is less common in Black 
women (23), who are more likely to have an an- 


thropoid pelvis, with a narrow transverse inlet and 
wide obstetrical conjugate (24). 

There are several potential mechanisms for the 
role of pelvic architecture in the development of 
prolapse. First, certain pelvic shapes may increase 
the risk of obstetrical soft tissue trauma to the 
pelvic floor. Second, the physical support provided 
by the pelvic bones to the pelvic viscera may dif- 
fer for different pelvic types. Finally, pelvic type 
may be a marker for other unmeasured factors. 


PATHOPHYSIOLOGY OF PELVIC ORGAN 
PROLAPSE 


The pathophysiology of prolapse is incompletely 
understood. Any framework for understanding the 
pathophysiology of prolapse must account for the 
epidemiologic risk factors, which include age, par- 
ity, obesity, and race (23,25). However, these risk 
factors do not accurately predict who will develop 
prolapse. For example, while childbirth is one of 
the dominant risk factors for prolapse, this condi- 
tion can occur in the absence of parity (23,25). 
This raises the possibility of genetic or familial 
susceptibility factors. One paradigm for under- 
standing the pathophysiology is to divide causal 
mechanisms into predisposing factors, initiating 
factors, and promoting factors (26). 

Predisposition might be mediated via differ- 
ences in pelvic connective tissue mechanics or me- 
tabolism. Research has suggested that the liga- 
ments of women with prolapse and stress 
incontinence have decreased collagen content 
(27,28) or qualitative alterations in collagen com- 
position (29). There is evidence for an impact of 
joint hypermobility and connective tissue disor- 
ders (30-33). However, studies to date have been 
limited by small size, lack of standardized meas- 
ures of prolapse, and limited characterization of 
connective tissue biomechanics. Racial differences 
in connective tissue have not been investigated 
with respect to the apparent differences in suscep- 
tibility to prolapse. Also, it is not clear whether ob- 
served differences are a cause or result of prolapse 
(34). Variations in connective tissue may explain 
apparent variations in susceptibility. 

Given the strong association between parity 
and childbirth, childbirth has been viewed as an 
important initiating or inciting factor in the devel- 
opment of prolapse (26). Investigators have postu- 
lated that acquired injury to connective tissue sup- 
ports during labor and delivery is a likely 
mechanism for the development of prolapse (1). 
There is significant controversy regarding whether 
the risk of prolapse can be reduced through elec- 
tive cesarean delivery. Published research does not 
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suggest a definite benefit to elective cesarean, al- 
though there may be an association between vagi- 
nal delivery and a worsening of postpartum vagi- 
nal support (35,36). Clearly this is an area for 
further study. 

In addition to injuries associated with child- 
birth, injuries might also occur with recreational or 
occupational exposures to forces (37-39). 
However, we do not know what activities have a 
significant impact. Therefore, clinicians cannot 
currently provide evidence-based recommenda- 
tions for primary or secondary prevention. 

Disruption of pelvic muscle function is viewed 
as another potential initiating factor for prolapse. 
After a single vaginal delivery, gaps in the levator 
ani muscle are seen in 20% of women (1,40). We 
know that the levator hiatus is transiently widened 
after childbirth (41) and also widened in women 
with prolapse (17-20). Peripheral neuropathy has 
been observed after childbirth and might contribute 
to muscle dysfunction and atrophy. In one of the 
first studies of peripheral neuropathy in pelvic floor 
disorders, Sharf et al (42) found electromyographic 
evidence of levator ani denervation in 50% of 
women with prolapse. Subsequent investigators 
have confirmed an association between denerva- 
tion and pelvic floor disorders, including prolapse 
(43,44). The role of pelvic muscle injury or dener- 
vation in the genesis of prolapse remains uncertain. 
Similarly, it is not known whether pelvic floor mus- 
cle exercises can reduce the incidence or progres- 
sion of prolapse in susceptible individuals. 

Environmental and lifestyle exposures may 
also play an important promoting role. For exam- 
ple, obesity has been associated with the develop- 
ment of prolapse as well as with the worsening of 
prolapse over time (23,4546). There is some sug- 
gestion that body morphology might be a stronger 
risk factor than obesity (45), raising the possibility 
of metabolic as well as mechanical effects of obe- 
sity. Chronic straining and chronic increased intra- 
abdominal pressure may also play a role (26), po- 
tentially as a result of the impact on connective 
tissue supports. 

In cross-sectional studies, hysterectomy has 
been associated with prolapse (46,47). Until re- 
cently, this was viewed as a likely causal associa- 
tion, attributed to disruption of connective tissue 
supports at the time of surgery. However, recent 
data from two large randomized trials of supracer- 
vical hysterectomy suggests that preserving the 
cervix does not reduce the risk of prolapse (48 49). 
Thus, it is likely that the association between hys- 
terectomy and prolapse is due either to preexisting 
prolapse among women undergoing hysterectomy 
or to other confounding factors associated with 


hysterectomy (e.g., parity). More research is 
needed to investigate whether other hysterectomy 
techniques have an impact on prolapse risk. 

Urethropexy has also been blamed for subse- 
quent development of prolapse (50,51). Again, it’s 
unclear whether this is due to undiagnosed pro- 
lapse at the time of bladder neck suspension, to the 
impact of confounding factors, or to a true causal 
association. It has been hypothesized that ure- 
thropexy deflects the vagina anteriorly, resulting in 
an increased mechanical load on the posterior 
vaginal wall. It is not known whether the long- 
term risk of prolapse is independently increased by 
urethropexy and whether this outcome can be min- 
imized with other surgical treatments for stress in- 
continence, such as midurethral slings. 

Finally, we cannot dismiss the important im- 
pact of aging. The prevalence of prolapse increases 
with age. Aging affects connective tissue proper- 
ties and muscle function (52). The hormonal 
changes of menopause may play a role, although 
there is no evidence that hormone treatment halts 
the progression of pelvic organ prolapse. It is hard 
to separate the impact of aging from other con- 
founding factors, such as parity, obesity, vascular 
changes, and lifestyle changes. 


CONCLUSIONS 


While we are learning more about the mechanisms 
of normal pelvic organ support and the pathophys- 
iology of prolapse, many questions remain unan- 
swered. Identification of the specific anatomic 
causes will improve surgical treatments. 
Additional key questions include whether prolapse 
can be prevented (or its progression halted) by 
lifestyle modifications, whether elective cesarean 
could affect the incidence of prolapse, and whether 
susceptible individuals can be identified early in 
life. These questions are essential to understanding 
the pathophysiology of prolapse and critical to pri- 
mary and secondary prevention. 
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CHAPTER 25 


The Clinical Evaluation of 
Pelvic Organ Prolapse 


Geoffrey W. Cundiff 


INTRODUCTION 


There are several key principles that inform the 
clinical evaluation of pelvic organ prolapse (POP). 
Firstly, vaginal support defects occur with and 
without symptoms. Secondly, many of the symp- 
toms attributed to POP can result from other eti- 
ologies. Consequently, the clinical evaluation fo- 
cuses on eliciting the patient’s complaints, 
defining and quantifying the location and severity 
of support defects, and establishing a relationship 
between the symptoms and the support defects, 
through elimination of other etiologies of pelvic 
floor symptomatology. 


EARLY EFFORTS 


The earliest attempts to quantify POP objectified 
the degree of bulge by comparing it to a known 
volume, such as a “hen’s egg” (1). These descrip- 
tive systems were imprecise and were used incon- 
sistently. The absence of a standardized objective 
system frustrated many surgeons, as was clearly 
expressed by Friedman and Little in 1961: 
“Specious and misleading discrepancies exist with 
reference to classification of the extent of descent 
of the uterus in disorders involving fascial relax- 
ation” (2). Thereafter, several grading systems 
were introduced that helped to define the impor- 
tant facets of evaluating POP. Beecham recog- 
nized the importance of evaluating the vaginal 
apex and anterior and posterior walls independ- 
ently, although his system was limited by the pre- 
scribed absence of straining by the patient during 
the examination (3). Baden and Walker also rec- 
ommended a site-specific system initially in 1968, 
with later modifications that evolved into the 
“halfway” system (4). The system was widely 
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used for many years. While it provided a means to 
quantify the amount of prolapse at six vaginal 
sites, it provided only an estimate and not an exact 
measurement of descent of the prolapsing structure 
relative to the hymen (Table 25.1). 

In September 1993, a subcommittee of the 
International Continence Society (ICS) met in 
Rome to draft a system to enable accurate quan- 
titative description of pelvic support findings. 
The subcommittee completed a final draft of 
their recommendations that was distributed to 
members of the ICS, the American Urogyneco- 
logic Society (AUGS), and the Society of 
Gynecologic Surgeons (SGS) in late 1994 and 
early 1995. This quantification system, the 
Pelvic Organ Prolapse Quantification (POPQ) 
system, was formally adopted by the ICS in 
October 1995, the AUGS in January 1996, and 
the SGS in March 1996 (5). The system is an 
adaptation of Baden and Walker’s site-specific 
system that requires measuring eight sites to cre- 
ate a tandem vaginal profile before assigning 
site-specific ordinal stages. 

The subcommittee report also addressed the 
presence of functional symptoms related to the 
presence of POP. Specifically, the report acknowl- 
edged four functional symptom groups, including 
urinary, bowel, sexual, and other local symptoms, 
and emphasized the importance of systematically 
assessing associated symptoms. 


SYMPTOMS ASSOCIATED WITH PELVIC 
ORGAN PROLAPSE 


Recent studies have sought to define the symptoms 
associated with POP. Ellerkmann et al investigated 
symptoms commonly attributed to POP, categoriz- 
ing symptoms according to both prolapse severity 
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Halfway System for Grading Relaxations 


Urethrocele, cystocele, uterine prolapse, culdocele, or rectocele: patient strains firmly. Grade descent of de- 
sired sites. Grade posterior urethral descent, lowest part other sites. 


Grade 0: normal position for each respective site 
Grade 1: descent halfway to the hymen 

Grade 2: descent to the hymen 

Grade 3: descent halfway pastthe hymen 

Grade 4: maximum possible descent for each site 


Anterior perineal laceration: grade with patient holding 


Grade 0: normal; superficial epithelial laceration 
Grade 1: laceration halfway to the anal sphincter 
Grade 2: laceration to the anal sphincter 

Grade 3: laceration involves anal sphincter 
Grade 4: laceration involves rectal mucosa 


When choosing between two grades, use the greater grade (i.e., if there is a question as to grade 2 or 3 cystocele, use cystocele, grade 3). Grade still 
in doubt? Regrade with patient standing. Grade worst site, worst segment, or vaginal canal PRN. Grades are interchanged with mild to severe and 


degrees methods. 


From Baden W, Walker T. Surgical repair of vaginal defects. Philadelphia: JB Lippincott, 1992:14, with permission. 


and associated anatomic compartment (6). Pelvic 
pressure and discomfort along with visualization 
of prolapse were strongly associated with worsen- 
ing stages of POP in all compartments. 
Impairment of sexual relations, including dyspare- 
unia, and urinary incontinence associated with 
coitus, as well as duration of abstinence were also 
strongly associated with worsening POP. 
Defecatory dysfunction, including incomplete 
evacuation and digital manipulation, was weakly 
associated with worsening posterior POP. 
Similarly, in a multicenter, cross-sectional study, 
1,004 women attending routine gynecologic health 
care underwent POPQ measurements and were 
surveyed regarding symptoms of disordered defe- 
cation (7). Most associations between bowel 
symptoms and vaginal or pelvic organ descent 
were weak, although after controlling for impor- 
tant covariates, straining at stool remained associ- 
ated with anterior vaginal wall and perineal de- 
scent. Weber et al also described defecatory 
dysfunction in association with posterior POP (8). 
The majority of the sample in this study had stage 
I or greater posterior POP. While most (92%) re- 
ported normal stool frequency, 74% reported 
straining and 24% strained usually or always. 
Similarly, 31% required splinting of the posterior 
vaginal wall or digitation of the rectum during 


bowel movement, and 16% reported fecal inconti- 
nence. Not surprisingly, on a 10-point “bother” 
scale, the impact of bowel function was 5 or more 
in 50% and 8 or more in 28%. While these symp- 
toms occur with posterior POP, they also result 
from other forms of defecatory dysfunction. 
Appropriate treatment of posterior prolapse, 
therefore, requires the pelvic surgeon treating poste- 
rior POP to understand and apply the differential di- 
agnosis of defecatory dysfunction. The same is true 
for treatment of symptomatic POP in the apical and 
anterior compartments (Table 25.2). Validated con- 
dition-specific questionnaires are available that help 
to elicit symptoms associated with POP (9). 
Generally, symptoms related to protrusion are the 
most reliably associated with POP, while urinary, 
defecatory, and sexual symptoms demand a careful 
investigation for other possible etiologies. 


ELEMENTS OF THE PELVIC 
EXAMINATION 


The goals of the pelvic examination are to objec- 
tively define the degree of prolapse and to deter- 
mine the integrity of the connective tissue and 
muscular support of the pelvic organs. The POPQ 
staging system reliably objectifies the degree of 
POP, while the evaluation of the integrity of the 
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Differential Diagnosis for Prolapse-Associated Symptoms 


Symptom Group 


Symptom 


Other Aspects of Differential Diagnosis 


Herniation symptoms Pelvic pressure 
Vaginal protrusion 


Voiding symptoms Urinary hesitancy 


Incomplete emptying 
Splinting to complete urination 


Lower urinary tract symptoms Urinary frequency 
Urinary urgency 


Dysuria 
Urinary incontinence 


Defecatory dysfunction Dyschezia 


Incomplete defecation 
Splinting to complete defecation 


Fecal incontinence Fecal urgency 


Fecal incontinence 


Sexual dysfunction Dyspareunia 


Decreased sensation 


Urinary incontinence 


Rectal prolapse 


Detrusor dysfunction 

Detrusor sphincter dyssynergia 
Behavioral voiding disorders 
Overactive bladder 

Excessive fluid intake 
nterstitial cystitis 

Urinary tract infection 

Stress incontinence 

Detrusor overactivity 

rritable bowel syndrome 
Colonic inertia 

Anismus 

rritable bowel syndrome 
Diarrhea 

External anal sphincter dysfunction 
Levator ani syndrome 

Libido dysfunction 


connective tissue and muscular supports is more 
subjective. 

While patients are generally most symptomatic 
when standing or sitting, the pelvic examination is 
usually performed in the dorsal lithotomy position, 
which has the potential to mask the severity of pro- 
lapse. It is, therefore, important that the patient 
confirms maximal protrusion at the time of exam- 
ination. This may require further examination on a 
commode or in the standing position. Valsalva 
with hard straining facilitates maximal protrusion, 
and the patient can use a hand mirror to confirm 
maximal protrusion (4). 

Vaginal support should be evaluated independ- 
ently at all sites, including the vaginal apex, the 
anterior wall, and the posterior wall. After the 
maximal extent of POP is noted without a specu- 
lum, the support of the apex is evaluated with a bi- 
valved speculum. Gradually removing the open 
speculum permits the examiner to assess apical 
support isolated from the anterior and posterior 
vaginal walls. The anterior wall is then assessed 
while supporting the vaginal apex and posterior 
wall with a Sims speculum or with a disarticulated 
posterior blade of a Graves speculum (Fig. 25.1). 
Similarly, the single speculum blade supports the 


vaginal apex and anterior wall while evaluating the 
posterior wall (Fig. 25.2). This permits the exam- 
iner to focus on the support defects in each com- 
partment. 


FIGURE 25.1 @ Support of the posterior vagi- 
nal wall and vaginal apex with a single-blade 
speculum permits an isolated evaluation of the 
support of the anterior vaginal wall. Note the nor- 
mal rugated epithelium of the anterior vaginal 
wall. (From Baggish MS, Karram MM. Atlas of 
pelvic anatomy and gynecologic surgery. 
Singapore: WB Saunders, 2001:382, with 
permission.) 
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FIGURE 25.2 @ Support of the anterior vagi- 
nal wall and vaginal apex with a single-blade 
speculum permits an isolated evaluation of the 
support of the posterior vaginal wall. 


STAGING PELVIC ORGAN PROLAPSE 


It is important to objectively document the extent 
of prolapse, both before and after interventions. 
There are a number of ordinal staging systems to 
describe the degree of descent, although the POPQ 
examination is the most widely accepted. 


Pelvic Organ Prolapse Quantification 
System 


This standardized system was published in the 
American Journal of Obstetrics and Gynecology 
in July 1996 (4). The system measures eight sites 
to create a tandem vaginal profile before assigning 
site-specific ordinal stages. Keys to this classifica- 
tion scheme are specifically defined points of 
measurement and use of a defined anatomic land- 
mark as a fixed point of reference. The hymen is 
the fixed point by which measurements of six 
vaginal points are referenced. The report discour- 
ages the use of imprecise terms such as introitus. 
Points of measurement within the vaginal canal are 
defined for the anterior and posterior vaginal wall 
and vaginal apex. Anteriorly, the two points of ref- 
erence include a point 3 cm proximal to the exter- 
nal urethral meatus (point Aa) and a point Ba that 
represents the most distal or dependent portion of 


FIGURE 25.3 @ Six sites (points Aa, Ba, C, D, 
Bp, and Ap), genital hiatus (gh), perineal body 
(pb), and total vaginal length (tv/) used for pelvic 
organ support quantitation. (From Bump RC, 
Mattiasson A, Bo K, et al. The standardization of 
terminology of female pelvic organ prolapse and 
pelvic floor dysfunction. Am J Obstet Gynecol 
1996;175:10-17, with permission.) 


the anterior vaginal wall proximal to Aa (Fig. 
25.3). Posteriorly, the points of reference are sim- 
ilar by use of a midline posterior point 3 cm prox- 
imal to the hymen (point Ap) and a point Bp that 
represents the most distal or dependent position of 
the posterior vaginal wall proximal to point Ap 
(see Fig. 25.3). The vaginal apex is defined by two 
points: the most distal edge of the cervix or vagi- 
nal cuff scar (point C) and the location of the pos- 
terior fornix or pouch of Douglas (point D; see 
Fig. 25.3). This last point is omitted in patients 
who have no cervix. Measurements of the genital 
hiatus, perineal body, and total vaginal length are 
also included in this classification scheme (see 
Fig. 25.3). A grid or line diagram may be used to 
describe normal support as well as support defects 
of the vaginal cuff and anterior and posterior vagi- 
nal walls (Figs. 25.4 and 25.5). 

All measurements are made in centimeters and 
expressed as above (proximal) or below (distal) 
the hymen and designated negative or positive, re- 
spectively. The numbers may then be recorded as 
a simple line of numbers (tandem profile) or as a 
three-by-three grid. In addition, the report estab- 
lishes an ordinal staging system to be used after 
the quantitative description is completed (Table 
25.3). 

The committee acknowledges the arbitrary na- 
ture of such a staging system but concludes that it 
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FIGURE 25.4 @ (A) Grid and line diagram of complete eversion of vagina. Most distal point of ante- 
rior wall (point Ba), vaginal cuff scar (point C), and most distal point of the posterior wall (point Bp) are all 
at same position (+8), and points Aa and Ap are maximally distal (both at +3). Because total vaginal 
length equals maximum protrusion, this is stage IV prolapse. (B) Normal support. Points Aa and Ba and 
points Ap and Bp are all —3 because there is no anterior or posterior wall descent. Lowest point of the 
cervix is 8 cm above hymen (—8) and posterior fornix is 2 cm above this (—10). Vaginal length is 10 cm, and 
genital hiatus and perineal body measure 2 and 3 cm, respectively. This represents stage 0 support. (From 
Bump RC, Mattiasson A, Bo K, et al. The standardization of terminology of female pelvic organ prolapse 
and pelvic floor dysfunction. Am J Obstet Gynecol 1996;175:10-17, with permission.) 


is necessary as staging allows for description and 
comparison of populations of patients, correlation 
of symptoms with severity of prolapse, and assess- 
ment of treatment outcomes. Unfortunately, the 
staging system does not predict women who will 
be symptomatic. For example, a retrospective 
cross-sectional study assessing prolapse in 905 
women using the POPQ examination found no dis- 
crete stage that discriminated between sympto- 
matic and nonsymptomatic prolapse (10). 

The subcommittee’s efforts in creating this 
classification scheme and incorporating objective 
criteria for the description of pelvic organ prolapse 
were a first step toward establishing a standard, re- 
liable, and validated description of pelvic anatomy 
and function. They acknowledged the need for 
studies designed to evaluate and validate the de- 
scriptions and definitions they propose. In 1996, 


Hall et al evaluated the interobserver and intraob- 
server reliability of the POPQ system (11). The re- 
producibilities of the nine site-specific measure- 
ments and the summary stage and substage were 
evaluated. There was substantial and highly signif- 
icant correlation between measurements for both 
interobserver and intraobserver examinations. 
Although it took new POPQ examiners an average 
of 1.7 minutes longer than experienced POPQ ex- 
aminers to complete the examination, the reliabil- 
ity did not vary between the groups. 

Reports suggest that the degree of prolapse ob- 
served varies by patient position, with an increase 
in prolapse with the patient in a sitting “45% up- 
right” position in a birthing chair as compared with 
the patient in a dorsal lithotomy position (11-13). 
This difference did not seem to be related to other 
patient characteristics, including age, race, parity, 
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Aa 


Aa 


FIGURE 25.5 @ (A) Grid and line diagram of predominant anterior support defect. Leading point of 
prolapse is upper anterior vaginal wall, point Ba (+6). There is significant elongation of bulging anterior 
wall. Point Aa is maximally distal (+3), and vaginal cuff scar is 2 cm above hymen (C = —2). Cuff scar has 
undergone 4 cm of descent because it would be at —6 (total vaginal length) if it were perfectly supported. 
In this example, total vaginal length is not maximum depth of vagina with elongated anterior vaginal wall 
maximally reduced but rather depth of vagina at cuff, with point C reduced to its normal full extent, as 
specified in text. This represents state III Ba prolapse. (B) Predominant posterior support defect. Leading 
point of prolapse is upper posterior vaginal wall, point Bp (+5). Point Ap is 2 cm distal to hymen (+2), and 
vaginal cuff scar is 6 cm above hymen (—6). Cuff has undergone only 2 cm of descent distal to hymen (+2), 
and vaginal cuff scar is 6 cm above hymen (—6). Cuff has undergone only 2 cm of descent because it 
would be at —8 (total vaginal length) if it were perfectly supported. This represents stage III Bp prolapse. 
(From Bump RC, Mattiasson A, Bo K, et al. The standardization of terminology of female pelvic organ pro- 
lapse and pelvic floor dysfunction. Am J Obstet Gynecol 1996;175:10-17, with permission.) 


weight, or the prolapse stage or genital hiatus 
measurement in the lithotomy position (13). POPQ 
measurements have also been compared by Swift 
and Herring in the standing and dorsal lithotomy 
positions (14). A high degree of correlation of 
measurements in the two positions was found, and 
it has been postulated that this was related to dif- 
ferences in pelvic tilt produced by standing and 
dorsal lithotomy positions as compared with a sit- 
ting position. As with the McRoberts maneuver, 
maximum hip flexion is likely to occur in the 
birthing chair, which results in opening of the 
pelvic outlet (13,14). 

The immediate reaction to the POPQ system 
suggested that it was too complicated, confusing, 
and difficult to learn (15,16). An informal ques- 
tionnaire distributed to a select group of the ICS 
showed that only 20% of the respondents were 
using the system, with the most commonly re- 


ported reason being that the POPQ was “too diffi- 
cult to learn and teach” (16). Consequently, alter- 
native classification methods are being explored. 
The International Federation of Gynecologists 
and Obstetricians (FIGO) has expressed interest 
in developing a system that allows for description 
of common physical examination findings in 
women with POP, demonstrates good repro- 
ducibility, and can be easily learned by health care 
providers worldwide (16). The Standardization of 
Terminology Committee of the International 
Urogynecology Association is preparing an opin- 
ion regarding the current classification systems 
and anticipates publication of the system for 
worldwide adoption. 

Despite reported concerns regarding the com- 
plexity of the POPQ system, Steele et al reported 
that the POPQ system could be effectively taught 
to obstetric and gynecology residents and medical 
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International Continence Society Pelvic Organ Prolapse Ordinal Staging System 


Stage 0 Points Aa, Ap, Ba, and Bp are all at ~3 cm and either point C or D is atno more than ~(X2) cm. 
Stage |: The criteria for stage 0 are not met and the leading edge of prolapse is less than ~1 cm. 

Stage Il: Leading edge of prolapse is at least ~1 cm but no more than +1 cm. 

Stage IIl: Leading edge of prolapse is greater than +1 cm but less than HX 2) cm. 

Stage IV: Leading edge of prolapse is at least HX 2) cm. 


X, total vaginal length in centimeters in stages 0, Ill, and IV. Stages | through IV can be subgrouped according to which portion of the lower reproduc- 
tive tract is the leading edge of the prolapse using the following qualifiers: a, anterior vaginal wall; p, posterior vaginal wall; C, vaginal cuff; Cx, 
cervix; and Aa, Ba, Ap, Bp, and D for the defined points of measurement (e.g., IV-Cx, Il-a, or Ill-Bp). 

From Bump RC, Mattiasson A, Bø K, etal. The standardization of terminology of female pelvic organ prolapse and pelvic floor dysfunction. Am J 


Obstet Gynecol 1996;175:10-17, with permission. 


students (17). Likewise, we have found that it can 
be readily taught to interested medical students, 
residents, and practicing gynecologists. It has be- 
come a useful clinical and research tool to allow 
for the longitudinal study of patient populations 
and evaluation of nonsurgical and surgical treat- 
ment outcomes. 

The ICS subcommittee report on the POPQ 
also addressed the use of ancillary techniques for 
describing pelvic organ prolapse (4). It suggested 
that these ancillary techniques may be used to 
characterize further the observed prolapse; how- 
ever, careful description by investigators of the 
technique and the methods used is essential. 
Ancillary techniques may include digital rectal 
and vaginal examination, cotton swab testing for 
mobility of the urethral axis, and endoscopic or 
imaging studies. 


Evaluation of Connective Tissue Support 


When encountering a visible bulge or prolapse of 
some portion of the vaginal wall, the quantitative 
description of the bulges provided by the POPQ 
system aids in understanding the degree of com- 
promise to the support tissues but does not identify 
the underlying support defects. The nature of the 
support defects remains controversial. Richardson 
popularized the concept that POP resulted from 
tears in the endopelvic fascial envelope of the 
vagina (18). Subsequent surgical studies demon- 
strated discrete tears in patients with anterior vagi- 
nal prolapse and posterior vaginal prolapse 
(19,20), while a histological study failed to show a 
defect in the endopelvic fascia of three patients 
with enterocele (21). To some extent this contro- 


versy revolves around nomenclature, as opponents 
of the theory correctly point out that the fibromus- 
cular layer of the vaginal walls has smooth muscle 
and fibroblasts that are not typically found in “fas- 
cial” tissues. Interestingly, there are numerous 
studies demonstrating the efficacy of surgical pro- 
cedures that are limited to the dissection and repair 
of isolated “fascial tears” (22-25). 

The network of visceral supporting fascia 
within the female pelvis is continuous and interde- 
pendent from the pelvic brim to the level of the is- 
chial spines, along the muscular pelvic sidewalls, 
to the pubic symphysis and perineum. 

Although the current gynecologic surgical liter- 
ature speaks of isolated, site-specific defects, in re- 
ality in the unoperated patient, the support defects 
are rarely isolated to one specific support area. The 
general rule of vaginal support anatomy is that 
support defects are not due to one visceral fascial 
break in one specific area but are caused by two or 
more fascial breaks in the same support area as 
well in two or more other vaginal support areas. In 
addition, the quantity and quality of the pelvic sup- 
port connective tissues themselves are highly vari- 
able from patient to patient and are dependent on 
many constituent factors. Factors that affect the 
visceral endopelvic support tissues include me- 
chanical, genetic, hormonal, nutritional, and envi- 
ronmental factors, along with the functional state 
of the surrounding pelvic muscular support and the 
somatic and visceral innervation of these tissues. 

Diagnosing defects in the fibromuscular support 
system and judging the overall quality of the tissues 
demand a careful, intelligent examination, as the 
findings can be subtle. This art is facilitated by a full 
appreciation of the mobility and feel of the healthy 
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tissues in the nonpregnant, normal nulliparous 
young patient. In addition, the examiner must ap- 
preciate the importance of the appearance of the 
vaginal epithelium itself and the presence and qual- 
ity of the rugae. Vaginal rugae result from two fac- 
tors. The first is the irregular surface of the vaginal 
epithelium owing to variations in its thickness. The 
second, and more important in diagnosing vaginal 
support defects, is the pleated rugosity of the vagi- 
nal epithelium as a result of the intact, underlying 
visceral connective tissue. Healthy, functional vis- 
ceral fascia contains contractile smooth muscle and 
elastin fibers, both of which are physiologically ac- 
tive. These findings are best demonstrated in the 
well-estrogenized vagina. In the very elderly patient 
with marked vaginal atrophy, the prominent vaginal 
rugae are flattened and subtle but can still be seen 
by the careful observer (26). 


Vaginal Apex 


In a woman with normal vaginal support, when a 
bivalved speculum is placed into the vagina, the 
examiner can view the cervix, which is stabilized 
by the attachments of the pericervical ring to the 
cardinal ligament-—uterosacral ligament complexes 
bilaterally. The cervix lies in the upper aspect of 
the anterior vaginal wall at the level of the ischial 
spines, approximately 4.5 cm medial to the ischial 
spine and 1 cm anterior and superior (27). It is at- 
tached to the sacrum by the uterosacral ligaments. 
These ligaments permit minimal downward mo- 
tion limited to the upper third of the vagina. With 
gentle traction on the cervix, the physician can pal- 
pate the thick, firm uterosacral ligaments as they 
attach to the posterolateral aspects of the pericervi- 
cal ring of visceral fascia. This relationship is 
sometimes better appreciated during a rectal exam- 
ination. The attachments of the cardinal ligaments 
to the pericervical ring also limit the lateral motion 
of the cervix. The cardinal ligaments attach to the 
upper portion of the vagina bilaterally to help se- 
cure the lateral fornices seen within the vagina. 
The anterior fornix is formed by the fusion of the 
pubocervical fascia onto the pericervical ring ante- 
riorly. The posterior fornix is bounded by the 
uterosacral ligaments inserting into the posterolat- 
eral aspects of the pericervical ring and by the rec- 
tovaginal fascia. 

In patients with uterine prolapse or vaginal cuff 
prolapse, the examination should begin with an as- 
sessment of the integrity of the cardinal and 
uterosacral ligaments. The uterosacral ligament 
usually detaches or elongates at the pericervical 
ring near the level of the ischial spines. When the 


FIGURE 25.6 @ Uterine prolapse with bulging 
of the posterior and lateral vaginal walls and a loose 
introitus. (From Baggish MS, Karram MM. Atlas of 
pelvic anatomy and gynecologic surgery. Singapore: 
WB Saunders, 2001:402, with permission.) 


patient bears down during a Valsalva maneuver, 
the lateral fornices of the vagina bulge down due 
to the detachment from the cardinal ligament 
sheaths. The posterior fornix also bulges signifi- 
cantly because of the separation of the rectovagi- 
nal fascia from the uterosacral ligaments. Because 
of these detachments from the cardinal 


FIGURE 25.7 @  Posthysterectomy vaginal vault 
prolapse. This patient has lost the support of the 
cardinal and uterosacral ligaments and also has an 
apical enterocele due to discontinuity between the 
superior pubocervical fascia and rectovaginal fas- 
cia. Note the loss of rugation in the center of the 
bulge and the superior edges of the pubocervical 
and rectovaginal fascia beneath the vaginal ep- 
ithelium. 
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FIGURE 25.8 @ (A) Beginning of apical enterocele with some separation of pubocervical and recto- 
vaginal fascia. (B) Further separation of pubocervical and rectovaginal fascia and descent of vaginal vault 


with accompanying cystocele and rectocele. 


ligament-uterosacral ligament complexes, the 
cervix demonstrates wide lateral mobility (Fig. 
25.6). Because cervical elongation has been ob- 
served with uterine prolapse, it is wise to estimate 
the length of the cervix from the external cervical 
os to the internal cervical os. 

Prolapse of the vaginal cuff after hysterectomy 
frequently includes an apical enterocele, in which 
the superior margins of the pubocervical fascia and 
rectovaginal fascia are separated due to disruption 


of the pericervical ring (Fig. 25.7). The underlying 
support feels very thin as a result of the stretching 
of the peritoneum, which is in direct contact with 
the vaginal epithelium. The overlying vaginal ep- 
ithelium is stretched and very smooth, without 
rugae (Fig. 25.8). The downward descent of the 
disrupted pericervical ring is frequently associated 
with a lateral detachment of the pubocervical fas- 
cia and the rectovaginal fascia from the fascial 
white lines bilaterally. 
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Anterior Vaginal Wall 


In a woman with normal vaginal support, the ante- 
rior vaginal wall is covered by thickened epithe- 
lium with a thickened underlying fibromuscular 
coat, the pubocervical fascia. The transverse ruga- 
tions in the anterior vaginal wall demonstrate the 
well-estrogenized vaginal epithelium, but more 
importantly, they demonstrate the thick, intact, and 
healthy nature of the underlying pubocervical fas- 
cia (see Fig. 25.1). Using a Sims retractor to de- 
press the posterior vaginal wall, the observer 
should be able to visualize the anterolateral sulci 
going from the midvagina back toward the ischial 
spines. Each of these anterolateral sulci represents 
the attachment of the pubocervical fascia along 
each pelvic sidewall through the fascia endopelv- 
ina to the fascial white line (arcus tendineus fas- 
ciae pelvis). The urethrovesical junction is sup- 
ported by the hammock of pubocervical fascia that 
attaches laterally to each fascial white line. Gentle 
traction along the side of the urethra reveals lim- 
ited lateral mobility and the pubocervical fascia 
prevents the fingers from reaching the superior 
pubic ramus because of the attachments to the fas- 
cial white lines. 

Bulging of the anterior vaginal wall into the 
vagina beyond its normal limits, generally beyond 


the midportion of the vagina, is frequently referred 
to as a cystocele. The term cystocele implies a de- 
fect concerning the bladder itself, although it actu- 
ally results from a defect in the supporting pubo- 
cervical fascia. Consequently, the preferred 
terminology is anterior vaginal prolapse (28). 
Defects within the pubocervical fascial support 
system that cause anterior vaginal wall prolapse 
are found in the following areas: the lateral attach- 
ments of the pubocervical fascia to the fascial 
white lines; centrally underneath the bladder itself; 
transversely as the pubocervical fascia inserts into 
the pericervical ring and the uterosacral ligaments; 
and very rarely, distally, where the urethra de- 
taches from the perineal membrane and the overly- 
ing symphysis pubis (19) (Fig. 25.9). 

The detachment of the pubocervical fascia from 
the lateral attachments to the fascial white lines is 
commonly called a paravaginal defect. The par- 
avaginal defect results from a partial or complete 
tearing of the fascia endopelvina and attached pub- 
ocervical fascia from one or both fascial white 
lines. The detachment of the pubocervical fascia 
may be from the fascial white line itself, with the 
fascial white line remaining on the levator ani 
muscle; or there may be a complete detachment of 
the pubocervical fascia and the white line from the 
parietal fascia of the levator ani (29). With a Sims 


FIGURE 25.9 @ Anterior vaginal wall prolapse can occur due to tears in different parts of the pubocer- 
vical fascia. The inset shows the pubocervical fascia, with the epithelium dissected away. The solid lines in- 
dicate the common areas of defects in the pubocervical fascial support. These include lateral detachments 
from the arcus tendineus fascia pelvis, midline longitudinal tears, and transverse defects superiorly. (With 


permission from Geoffrey Cundiff, MD.) 
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FIGURE 25.10 @ (A) Bulging anterior vaginal wall defect. (B) Paravaginal defect cystocele reduced 
with ring forceps placed laterally to elevate the pubocervical fascial detachment toward the white line. 
(From Retzky SS, Rogers RM. Urinary incontinence in women. Summit, NJ: Clinical Symposia Ciba-Geigy 
Corp, 1995;47(3):22, adapted from Plate 11. Copyright © 1995. ICON Learning Systems, LLC, a subsidiary of 
MediMedia USA Inc. Reprinted with permission from ICON Learning Systems, LLC, illustrated by John A. 


Craig, M.D. All rights reserved.) 


retractor or the lower blade of a Graves speculum 
depressing the posterior vaginal wall, a paravagi- 
nal defect is diagnosed by observing the signifi- 
cant loss of one or both anterolateral sulci as the 
patient bears down (Fig. 25.10A). With a par- 
avaginal defect in the well-estrogenized patient, 
excellent vaginal rugae are observable in the mid- 
line. A paravaginal defect is further substantiated 
by supporting the anterolateral regions of the 
vagina up against each fascial white line, traveling 
from the pubic arch back toward the ischial spines. 
The examiner may use a ring forceps or a Baden 
vaginal defect analyzer. This instrument can also 
be used to support the vaginal apex against each is- 
chial spine, thus approximating the reattachment 
of the pericervical ring to each uterosacral liga- 
ment. If the temporary instrument support during 
straining by the patient eliminates the bulge of the 
anterior vaginal wall, then it suggests that this is 
the site of the support defect (see Fig. 25.10B). In 
a comparison of clinical findings to surgical find- 
ings, the sensitivity of a clinical assessment of par- 
avaginal defect was high (92%), but the specificity 
was not (53%). In this study the prevalence of par- 


avaginal defects at surgery was 47% on the right 
and 41% on the left (19). 

The transverse tear, which may be accompa- 
nied by some degree of a paravaginal defect, can 
be caused by either a transverse separation of the 
pubocervical fascia from the anterior margin of the 
pericervical ring (see Fig. 25.9) or a separation of 
the pericervical ring with intact pubocervical fas- 
cia from the uterosacral ligaments. In the first case, 
a straining patient causes a distinct bulging out of 
the anterior vaginal fornix and a loss of thickness 
and strength in the underlying visceral fascia in 
this area. In the second case, a detachment of each 
uterosacral ligament to the pericervical ring results 
in a significant cervical descensus or vaginal vault 
descensus, with no thickness of uterosacral liga- 
ments being palpated near the pericervical ring. In 
the transverse defect where there is a bulging out 
of the anterior fornix, the bulge normally has very 
poor rugations owing to the loss of the underlying 
pubocervical fascia. 

Central breaks or central defects (see Fig. 25.9) 
in the pubocervical fascia result in a midvaginal 
bulge when the lateral sulci and apex of the vagina 
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are supported by an instrument such as ring for- 
ceps or Baden vaginal analyzer. Most of these cen- 
tral breaks occur around the bladder neck or ure- 
throvesical junction. The vesical neck is usually 
hypermobile in all directions. 

A distal defect results from the distal urethra 
detaching from the perineal membrane and thus 
from the overlying symphysis. These defects are 
very rare. Such defects demonstrate telescoping of 
the urethra straight outward with straining. There 
is little downward motion. 


Posterior Vaginal Wall 


In a woman with normal posterior vaginal wall 
support, the vaginal epithelium has transverse ru- 
gations reflecting the underlying smooth muscle 
and elastin. However, the underlying fibromuscu- 


A 


lar coat, the rectovaginal fascia, is generally thin- 
ner than the anterior pubocervical fascia. 
Rectovaginal examination allows the examiner to 
appreciate the thickness and the tautness provided 
by the attachments of this layer. Inspection of the 
lateral vaginal wall reveals that the anterolateral 
sulcus travels toward the pubic arch, whereas the 
posterolateral sulcus courses down toward the per- 
ineal body. At the midvaginal area, a separation of 
the anterolateral sulcus from the posterolateral sul- 
cus can be seen. This constitutes the line of attach- 
ment of the rectovaginal fascia to the parietal fas- 
cia of the levator ani muscles, the arcus tendineus 
fasciae rectovaginalis (30). 

A bulge in the posterior vaginal wall, com- 
monly known as a rectocele, indicates a loss in the 
integrity of the rectovaginal septum, also known as 
the rectovaginal fascia. The preferred terminology 


Low transverse rectovaginal 
septal defect 


FIGURE 25.11 @ (A) Low rectocele defect demonstrated by rectal examination with retraction of the 
anterior vaginal wall in order to view the full length of the posterior vagina. (B) Demonstration of exami- 
nation for low defect type of rectocele. (From Retzky SS, Rogers RM. Urinary incontinence in women. 
Summit, NJ: Clinical Symposia Ciba-Geigy Corp, 1995;47(3):23, adapted from Plate 12. Copyright © 1995. 
ICON Learning Systems, LLC, a subsidiary of MediMedia USA Inc. Reprinted with permission from ICON 
Learning Systems, LLC, illustrated by John A. Craig, M.D. All rights reserved.) 
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FIGURE 25.12 @® Posterior vaginal wall prolapse can occur due to tears in different parts of the recto- 
vaginal fascia. The inset shows the rectovaginal fascia, with the epithelium dissected away. The solid lines 
indicate the common areas of defects in the rectovaginal fascial support. These include lateral detach- 
ments from the arcus tendineus fascia rectovaginalis, midline longitudinal tears, and transverse defects su- 
periorly and inferiorly from the perineal body. (With permission from Geoffrey Cundiff, MD.) 


is posterior vaginal prolapse (28). During a recto- 
vaginal examination, an appreciation of the normal 
feel and attachments of the rectovaginal fascia al- 
lows the examiner to appreciate some of the breaks 
and defects in the rectovaginal fascial support sys- 
tem (Fig. 25.11). The breaks of the rectovaginal 
fascia most commonly are away from the perineal 
body and away from the lateral attachments to the 
pubococcygeus muscles of the levator hiatus, 
along the arcus tendineus fasciae rectovaginalis 
(31) (Fig. 25.12). These defects are manifested as 
a low rectocele or, more clinically, as a low poste- 
rior vaginal wall prolapse (see Fig. 25.11). 

In the upper third of the vagina, the peritoneum 
covers the surface of the rectovaginal fascia, 
whereas in the middle third of the vagina, the rec- 
tovaginal fascia is in contact with and loosely at- 
tached just underneath the posterior vaginal wall. 
Posterior vaginal prolapse results from a tearing of 
the rectovaginal fascia that allows the rectal mus- 
cularis to push upward against the vaginal epithe- 
lium with no intervening visceral fascia. In a high 
rectocele (prolapse of the upper posterior wall), 
the break in the rectovaginal fascia allows the peri- 


toneum to be pushed into contact with the vaginal 
epithelium of the upper third of the vagina with no 
intervening visceral fascia. The vaginal epithelium 
is smooth without rugae because there is no inter- 
vening visceral fascia (Fig. 25.13). Careful inspec- 
tion in some patients with enteroceles will reveal 
peristaltic movements beneath the vaginal epithe- 
lium (29). 

High rectoceles are associated with posterior 
and apical enteroceles (Fig. 25.14). These are man- 
ifested by a bulging down or prolapse of the cul- 
de-sac and posterolateral walls of the vagina to- 
ward the middle third of the vagina or lower. The 
high rectocele is a result of the separation of the 
rectovaginal fascia from each uterosacral ligament 
and from its posterior insertion onto the pericervi- 
cal ring. In addition, the rectovaginal fascia has 
torn away from the fascial white lines near the is- 
chial spines. 

In a comparison of clinical findings to surgical 
findings, clinical examination findings concurred 
with surgical findings in 60%. The majority of pa- 
tients had multiple defects, with the most common 
combination being left lateral and inferior (20). 
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FIGURE 25.13 @ Demonstration of high recto- 
cele defect. (From Retzky SS, Rogers RM. Urinary 
incontinence in women. Summit, NJ: Clinical 
Symposia Ciba-Geigy Corp, 1995;47(3):23, adapted 
from Plate 12. Copyright © 1995. ICON Learning 
Systems, LLC, a subsidiary of MediMedia USA Inc. 
Reprinted with permission from ICON Learning 
Systems, LLC, illustrated by John A. Craig, M.D. All 
rights reserved.) 


EVALUATION OF THE PERINEUM 


Normally, the perineum should be located at the 
level of the ischial tuberosities, or within 2 cm of 
this landmark. A perineum below this level, either 
at rest or with straining, represents perineal de- 
scent. Subjective findings of perineal descent in- 
clude widening of the genital hiatus and perineal 
body, as well as flattening of the intergluteal sul- 
cus (Fig. 25.15). Women with perineal descent 
also tend to have less severe POP based on the 
POPQ staging system, since it measures descent 
from the hymenal ring, which is not a fixed point 
in perineal descent. One of the unique aspects of 
the POPQ system is the assessment of the per- 
ineum, including measurement of the length of the 


genital hiatus and perineal body with and without 
straining. An increase in these values with strain- 
ing suggests perineal descent. The degree of per- 
ineal descent can also be objectively measured 
with a thin ruler placed in the posterior introitus at 
the level of the ischial tuberosities. Descent is 
measured as the distance the perineal body moves 
when the patient strains, although pelvic floor flu- 
oroscopy is the gold standard for measuring per- 
ineal descent. We usually reserve fluoroscopy for 
patients with symptoms of severe defecatory dys- 
function and evidence of perineal descent on 
pelvic examination. 

Rectovaginal examination in a patient with nor- 
mal support allows the examiner to appreciate the 
limits on downward (inferior) movement of the 
perineal body. The perineal body is thickened and 
broad between the anus and vaginal introitus. As 
the finger moves through the anal canal toward the 
rectum, the examiner should appreciate the pyram- 
idal shape of the perineal body as the examining 
fingers palpate the close approximation of the rec- 
tum with the middle and upper portions of the 
vagina. The apex of the perineal body is found at 
the level of the lower third and middle third of the 
vagina. Because of the attachment of the recto- 
vaginal fascia to the apex of the perineal body and 
then to the uterosacral ligaments at the level of the 
ischial spines, the downward movement of the per- 
ineal body should not be more than about 1 cm. 
The perineum is normally concave owing to the at- 
tachment of the rectovaginal fascia from above. In 
reality, the perineal body is suspended from the 
sacrum by the rectovaginal fascia and the 
uterosacral ligaments. 

Normally, the perineum is concave because the 
intact perineal body is attached to the sacrum by 
the uterosacral ligaments and rectovaginal fascia. 
Any significant break along this continuity results 
in an outward bulging of the perineal body as well 
as its descent far below its normal position. In ad- 
dition, when a straightedge is placed between the 
two ischial tuberosities, the anus should lie along 
that line but pulled 1 to 2 cm above it or superiorly 
toward the promontory of the sacrum. The anus is 
fused with the perineal body. Therefore, any de- 
scent of the perineal body, as described previously, 
allows the anus to descend and be deflected out- 
ward and down toward the coccyx. This results in 
abnormal angulation of the anal canal as indicated 
by a Q-tip placed in the canal. During a rectal ex- 
amination, the lateral attachments, the posterior at- 
tachment, the uterosacral ligaments, and the lower 
attachments to the perineal body can be felt. 
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FIGURE 25.14 ©® Posterior enteroceles. (A) The uterus is preserved, but there is a defect in the low 
rectovaginal fascia. (B) The uterus has been removed and there is good fusion of pubocervical and recto- 
vaginal fascia at the apex of the vagina, but there is a low defect in the rectovaginal fascia leading to 
both rectocele and enterocele. (From Richardson AC. The anatomic defects in rectocele and enterocele. J 


Pelvic Surg 1995;1(4):219, with permission.) 


In a perineal rectocele, the rectal muscularis is 
in direct contact with the perineal skin, with no in- 
tervening fascia (Fig. 25.16). The underlying de- 
fect is a complete disruption of the integrity of the 
perineal body itself. Obviously, there has been a 
complete disruption of the fibrous connective tis- 
sue as well as the superficial transverse perinei 
muscles, the bulbocavernosus muscles in the mid- 
line, and the contributing levator ani muscles. 


Physically, there is a wide area of skin between the 
vaginal opening and the anus. Bimanual examina- 
tion of the perineum reveals the presence of only 
skin and rectal muscularis. With a Valsalva ma- 
neuver, the perineum demonstrates a significant 
bulge. The skin is stretched and smooth. Anal ex- 
amination reveals a loss of the normal funneling of 
the anus and a marked widening above the anal 
sphincter in the rectum. 
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FIGURE 25.15 @® Perineal descent. Perineum of a patient with perineal descent at rest (A) and with 
straining (B). With straining there is widening of the genital hiatus, flattening of the intergluteal sulcus, 


and descent of the perineal body. 


EVALUATION OF MUSCULAR SUPPORT 


The bimanual examination investigates the loca- 
tion, size, and tenderness of the bladder, uterus, 
cervix, and adnexa. The pelvic diaphragm should 
be assessed for integrity of the muscle body and 
insertion, as well as the strength, duration, and an- 
terior lift of the contraction. Several standardized 
systems have been described to assess muscle 
strength objectively, but none are universally ac- 
cepted (32). The integrity of the pelvic diaphragm 
muscles can be evaluated by observation and pal- 
pation of these structures during voluntary con- 
traction, although clinical examination is less sen- 
sitive in demonstrating separations of the 
pubococcygeus muscles from the pubic rami than 
magnetic resonance imaging (33). The firm mus- 
cular sling of the puborectalis should be readily 
palpable posteriorly as it creates a 90-degree angle 
between the anal and rectal canals. Voluntary con- 
traction of this muscle pulls the examining finger 
anteriorly towards of the muscle’s insertion on the 
pubic rami. Neuropathy affecting the puborectalis 
can likewise be recognized if the anorectal angle is 
obtuse and if there is a palpable weakness with 
voluntary contraction. 

As previously mentioned, a rectovaginal exam- 
ination provides useful information regarding the 


integrity of the rectovaginal septum, and can 
demonstrate laxity in the support of the perineal 
body. The rectovaginal examination also helps in 
the diagnosis of a high enterocele, which can be 
felt filling the rectovaginal septum between the 
vaginal and rectal fingers during patient straining. 
The presence of fecal material in the anal canal 
may suggest fecal impaction or neuromuscular 
weakness of the anal continence mechanism. 


SUMMARY 


In evaluating POP, the first task is to determine 
which of the patient’s symptoms can be attributed 
to the anatomical defects. This requires a firm un- 
derstanding of the differential diagnosis of pelvic 
floor symptoms and a meticulous assessment for 
alternative etiologies. The clinical evaluation fo- 
cuses on eliciting the patient’s complaints, defining 
and quantifying the location and severity of support 
defects, and establishing a relationship between the 
symptoms and the support defects, through elimi- 
nation of other etiologies of pelvic floor sympto- 
matology. Objective evaluation of pelvic support 
includes staging of the anatomical defects, an as- 
sessment of the epithelial quality, and an assess- 
ment of the integrity of the connective tissue sup- 
port, muscular support, and perineal support. 


438 SECTION IV @ Disorders of Pelvic Support 


Dorsal edge of 
rectovaginal septum 


muscle PL 
Ventral edge of Se Rectal wall 
rectovaginal septum i 


Disrupted perinea | 
B body 


FIGURE 25.16 @ Perineal rectocele. (A) Defect demonstrated by digital rectal examination. (B) The 
break in the rectovaginal fascia brings rectal wall in contact with perineal skin. (From Richardson AC. The 
anatomic defects in rectocele and enterocele. J Pelvic Surg 1995;1(4):218, with permission.) 
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CHAPTER 26 


Diagnostic Testing of 


Disorders of Pelvic Support 
Olugbenga A. Adekanmi and Robert M. Freeman 


T. complex interaction between the inte- 
grated pelvic support structures making up the 
bony pelvis, muscles, and fascia helps to maintain 
normal positioning and function of the pelvic or- 
gans both at rest and during physical activity. 
Symptoms of female pelvic floor disorders often 
arise as a result of disruption of the normal inter- 
action between these supporting structures. 
This chapter examines the current role of diagnos- 
tic testing for dysfunction of pelvic floor 
support. 


INTRODUCTION 


Management of female pelvic floor disorders usu- 
ally relies on careful and detailed clinical assess- 
ment of the anterior, middle, and posterior com- 
partments as an integrated functional unit. 
However, diagnostic testing may be necessary in 
order to assess complex symptoms, to plan surgi- 
cal intervention, or even to determine the presence 
of “occult” dysfunction that might give rise to new 
symptoms following surgical intervention. 
Investigations available for the assessment of dis- 
orders of the pelvic support include imaging tech- 
niques for visualization of the supporting struc- 
tures and their function and urodynamic 
investigations for assessing function of the “dis- 
placed” lower urinary tract. 

The imaging techniques currently available for 
assessment of female pelvic floor support disor- 
ders include traditional radiology examinations 
such as abdominal radiography, colpography, cys- 
tography, and proctography. More recent tech- 
niques include magnetic resonance imaging (MRI) 
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and ultrasonography. Traditional conventional 
techniques involving x-ray imaging, although sim- 
ple and relatively inexpensive, appear to have lim- 
ited value in the evaluation of female pelvic floor 
dysfunction because they offer poor visualization 
of soft tissues and involve exposure of patients to 
irradiation. The relatively new imaging techniques 
of MRI and ultrasound offer more detailed visual- 
ization of the soft tissues and provide improved 
knowledge about the dynamic interaction between 
the pelvic supporting structures. However, their 
current role should probably be considered as that 
of a research tool because of a lack of internation- 
ally agreed test methodology, image analysis and 
interpretation, and more importantly a lack of evi- 
dence to show that application of the tests can im- 
prove clinical outcomes. 

Urodynamic investigations can be useful in the 
evaluation of lower urinary tract symptoms associ- 
ated with pelvic support defects and might help to 
determine or exclude the presence of occult lower 
urinary tract dysfunction (e.g., incontinence) that 
can become evident following surgical correction 
of pelvic organ prolapse. 


CONVENTIONAL RADIOLOGY 
Plain Abdominal and Pelvic X-Ray 


Plain x-ray imaging offers good visualization of 
the bony pelvis and is valuable in the identification 
and location of suspected radiopaque foreign bod- 
ies. It does not show soft tissue abnormalities and 
is unable to demonstrate the pelvic support 
anatomy. For that reason plain x-ray imaging has a 
very limited role in investigating pelvic support 
disorders. 


CHAPTER 26 @ Diagnostic Testing of Disorders of Pelvic Support 441 


Lateral Bead Chain Cystourethrography 


Cystourethrography was first applied to the inves- 
tigation of female urinary disorders in 1928. 
Subsequently, imaging with a metallic bead chain 
in the urethra to aid lateral visualization of the blad- 
der neck was included. However, it has virtually 
disappeared from routine clinical practice because 
of the lack of reproducibility and the lack of valid- 
ity of the posterior vesicourethral angle as a useful 
marker of urodynamic stress incontinence (1). 


Colpocystourethrography 


Colpocystourethrography was introduced as an x- 
ray contrast imaging technique to outline the 
vagina (and rectum) in addition to the bladder. It 
involved the insertion of radiopaque dye into the 
bladder, urethra, vagina, and rectum. Dynamic im- 
aging was performed with the patient standing, 
first while contracting the pelvic floor and second 
during Valsalva. It was used to investigate the dy- 
namics of the pelvic organs during prolapse and 
also to study female urinary incontinence. It is no 
longer routinely performed. 


Voiding Cystourethrography 


Voiding cystourethrography enables visualization 
of the lower urinary tract during voiding, which can 
be difficult using other imaging techniques. It can 
detect diverticula of the bladder and urethra (2), ure- 
thral obstruction, vesicoureteric reflux trabeculation 
of the bladder (often associated with detrusor over- 
activity) and “occult/potential” stress incontinence 
associated with cystocele. It remains a useful tool in 
the evaluation of recurrent urinary incontinence 
after previous failed surgery, and with prolapse re- 
duction in continent women with pelvic organ pro- 
lapse, combined cystometry and cystourethrogra- 
phy (videocystourethrography) can increase the 
detection rate of occult stress incontinence (3). 


Defecography 


Defecography is used to demonstrate the dynamics 
of rectal evacuation and identify support abnormal- 
ities of the posterior vaginal compartment. It in- 
volves injection of a thick barium paste into the 
rectum and subsequent videofluoroscopic observa- 
tion at various stages of rest, Valsalva, voluntary 
evacuation, and recovery. The small bowel is 
opacified with an oral barium meal. Defecography 
can identify the presence of enteroceles, rectoceles 


(Fig. 26.1), rectal intussusception, rectal prolapse 
(Fig. 26.2), and incomplete evacuation. A recent 
development is  cystodefecoperitoneography 
(CDP), which involves the use of contrast medium 
in the urinary bladder and intraperitoneally (4,5). It 
allows for further assessment of peritoneoceles and 
enteroceles (5,6). Assessment of the anterior vagi- 
nal compartment with the simultaneous imaging of 
the bladder does not correlate well with clinical as- 
sessment of anterior vaginal wall descent (7). 


MAGNETIC RESONANCE IMAGING 
(MRI) 


The role of MRI in the evaluation of pelvic support 
anatomy has increased in popularity since its intro- 
duction in 1990 by Klutke et al (8). At present the 
use of MRI should be limited to clinical research 
because of the need for improved understanding of 
its role in the management of pelvic organ pro- 
lapse, the current lack of standardized techniques, 
and the relatively high costs. Nevertheless, MRI 
has been used for grading pelvic organ descent, 
and it appears to be a valuable tool in the evalua- 
tion of anatomic defects associated with prolapse. 
It has the potential for being the “gold standard” 
test for pelvic support imaging because it is easily 
reproducible and provides a permanent visual 
record of the bony, soft tissue, fascial connections, 
and musculature of the pelvic support structures. 
MRI allows evaluation of tissue states, func- 
tion, and motion dynamics and has many advan- 
tages over traditional imaging techniques, includ- 
ing its excellent tissue contrast, noninvasive 
nature, and the absence of ionizing radiation. It 
produces relatively easily recognizable images. 
MRI works on the principle that every tissue con- 
tains hydrogen nuclei that have a constant mag- 
netic spin, and the MRI scanner utilizes an ex- 
tremely powerful magnet with a field strength of 
approximately 0.3 to 2.0 Tesla (i.e., the unit of 
magnetic field strength; in comparison, a refriger- 
ator magnet has a field strength of 0.01 T; the 
earth’s magnetic field is 0.00003 to 0.00007 T). 
Three commonly used imaging sequences help 
to distinguish tissues from one another. The T1- 
weighted sequence provides good spatial resolu- 
tion (detail) and is useful for visualizing anatomy. 
Fat appears bright and water appears dark. The T2- 
weighted sequence is sensitive to local edema and 
is useful for identifying pathology. Fat appears 
bright but less than on T1-weighted images. Water 
also appears bright. In proton density images, fat 
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FIGURE 26.1 © 


Defecography in a patient with defecatory symptoms but no obvious prolapse on 


clinical examination. Image below shows an anterior rectocele with incomplete bowel emptying on 


evacuation. 


appears bright and water/simple fluid dark. For all 
the sequences, cortical bone and air appear black 


(9). 
Visibility of Vaginal Compartments on 
MRI 


Although sagittal pelvic MRI allows simultaneous 
visualization of all vaginal compartments, en- 


abling an accurate determination of the relation- 
ship of the contents to each other (Figs. 26.3 and 
26.4), there has been concern about its ability to 
adequately visualize the posterior compartment. 
Healy et al (10) found that there was poor agree- 
ment between MRI and evacuation proctography 
for the measurement of anorectal junction descent 
and anorectal angle. Also, MRI detected fewer 
rectoceles, possibly because it was performed in 
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FIGURE 26.2 


Defecography in a woman with rectal mucosal prolapse, showing images at rest 


(above) and on straining (below). The image below shows anterior rectal mucosal prolapse on straining to 


evacuate the rectum. 


the supine position, thus excluding the effects of 
“gravity” and downward pressure. Techniques to 
improve visualization of the posterior compart- 
ment, including filling the rectum with 100 mL 
aqueous sonographic gel (11) and use of open 
configuration MRI scanning that allows imaging 
in the sitting position, have been undertaken to 
improve assessment of pelvic organ prolapse 
(12,13). 


MR Quantification (Grading) of Pelvic 
Organ Prolapse 


The use of MRI to quantify pelvic descent in all 
three vaginal compartments was first described by 
Yang et al (14), who analyzed sagittal images of 
26 symptomatic and 16 control women. They eval- 
uated pelvic descent using the pubococcygeal line 
(PCL) (Fig. 26.5) as the internal reference from 
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FIGURE 26.3 © Midline sagittal T2-weighted pelvic MRI image of a normal nulliparous woman, show- 
ing well-supported pelvic organs while straining. The arrow indicates an intact levator plate offering sup- 


port to the pelvic organs. 


which measurements are made. The PCL was de- 
fined as a line extending from the most inferior 
portion of the symphysis pubis to the tangent of 
the last coccygeal joint. Normal reference limits 
were determined and it was established that the 
bladder base should not descend more than 1 cm 
below, the cervix or vaginal cuff should remain at 
least 1 cm above, and the rectum no more than 2.5 
cm below the PCL. They also demonstrated that 
other measurements, such as the thickness of leva- 
tor ani muscles, length of the urethral, and peri- 
urethral muscle ring, can be obtained on MRI (14). 
The PCL has subsequently been used by other in- 
vestigators (11,12,15—23). Hodroff et al (24) found 
that MRI grading of prolapse differentiated be- 
tween those without prolapse and those with pro- 
lapse of the anterior vaginal wall (i.e., Pelvic 


Organ Prolapse Quantification [POPQ] grade 0 
from grades I and I) but it did not differentiate be- 
tween the International Continence Society (ICS) 
POPQ grades of prolapse (i.e., ICS POPQ [25] 
grades I and II). 

A slight variation of the PCL referred to as the 
sacrococcygeal inferior pubic point (SCIPP) line 
has also been used for grading of pelvic descent on 
MRI (26). This line extends from the inferior bor- 
der of the pubic symphysis to the sacrococcygeal 
joint. 

Recently, a new reference line, the midpubic 
line (MPL) (see Fig. 26.5), was described as a line 
drawn through the longitudinal axis of the pubic 
bone, passing through its midequatorial point (27). 
It corresponds to the level of the hymenal ring, the 
reference point used in the POPQ system (25). 
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FIGURE 26.4 @® Midline sagittal T2-weighted pelvic MRI image of a parous woman with symptomatic 
pelvic organ prolapse, showing descent of the pelvic organs while straining. The arrow shows a disrupted 


levator plate. 


MRI grading of pelvic organ prolapse using this 
method was shown to have a good agreement with 
ICS POPQ clinical staging. 


MR Imaging of Pelvic Support Anatomy 


The role of MRI in the evaluation of female parau- 
rethral and bladder neck anatomy was first demon- 
strated by Klutke et al (8) in a study involving a fe- 
male cadaver with no known history of urinary 
incontinence, and 50 (5 continent, 45 incontinent) 
patients between the ages of 30 and 73 years. It 
was seen on MRI that levator muscle fibers sup- 
port the pelvic organs like a hammock. They found 
medial extensions from the levator muscles to the 
bladder neck and proximal urethra, which they re- 
ferred to as the urethropelvic ligaments. On axial 
MRI of the lower third of the vagina (vaginal sup- 
port level III [28]), the anterior vaginal wall con- 
forms to and reflects the well-supported bladder 
neck and proximal urethral area; the normal H 
configuration on cross-sections of the vagina is 
easily visualized on MRI (8) (Fig. 26.6). Based on 
deviation from the normal anatomical appear- 


ances, it is possible to demonstrate paravaginal de- 
fects (Fig. 26.7) on MRI at the three vaginal levels 
(8,28,29). The appearances on MRI of anterior 
vaginal compartment central endopelvic fascial 
defects have also been described (30) (Fig. 26.8). 
However, this still requires validation. 

At vaginal support level I, the fibers within the 
uterosacral ligaments are seen in their entirety on 
axial images (31). At level II, the more direct rela- 
tionship between the pelvic side wall is seen and 
the endopelvic fascial attachments (a combination 
of vessels and connective tissue) of the vagina to 
the inner surfaces of the levator ani muscle can be 
seen. The position of the arcus tendineus levator 
ani can be inferred from the angle formed between 
the levator ani and the surface of the internal obtu- 
rator muscles. At level II, the concave forward 
configuration of the vagina is well defined; the 
periurethral sulci and attachments of the levator 
ani are present. The thick pubovisceral parts of the 
levator ani are seen (31). A structured system with 
good inter- and intra-observer agreement for the 
evaluation of urethral support anatomy has been 
developed (32). 
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FIGURE 26.5 @ = Midsagittal MRI images of a female pelvis with pelvic organ prolapse, demonstrating 
the pubococcygeal line (PCL) and the midpubic line (MPL). 


MRI Appearances of Pelvic Floor Muscles 


The levator ani muscle complex can be seen in its 
entirety from origins to attachments (33). Serial 
MRI has been used to assess changes in the leva- 
tor ani muscles after vaginal delivery (34,35). The 
iliococcygeus muscle on MRI appears as a thin 
muscle with apparent gaps in the muscle at the site 
of its origin from the obturator fascia, whereas the 
pubococcygeus/pubovisceral muscle on MRI ap- 
pears as a thicker muscle arising from the lower 
lateral border of the pubic symphysis (36). Women 
with symptomatic pelvic organ prolapse have a 


higher prevalence of pubococcygeus muscle at- 
tach-ment defects, especially on the right side, in 
comparison to normal nulliparous asymptomatic 
women (37) (Fig. 26.7). 

The levator hiatus morphology can be assessed 
on MRI, including the length of the urogenital hia- 
tus, the distance from the pubic bone to the anterior 
rectal wall; the width of the urogenital and levator 
hiatus (Fig. 26.9), the maximal distance between the 
medial margins of the right and left pubococcygeus 
muscles; the length of the levator hiatus, the dis- 
tance from the pubic bone to the posterior rectal 
wall; and the pubococcygeus muscle thickness, the 


FIGURE 26.6 @® Axial T2-weighted pelvic MRI image of vaginal support level III (lower third) in a nor- 
mal nulliparous woman, showing bilaterally intact pubococcygeal muscles (arrows) and normal butterfly- 


shaped “H” vaginal configuration. 
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FIGURE 26.7 @ Axial T2-weighted pelvic MRI image of vaginal support level III (lower third) in a parous 
woman with symptomatic prolapse, showing detached right pubococcygeal muscle attachment and an asso- 
ciated right-sided paravaginal defect with loss of muscle and the normal vaginal configuration on the right 


side. 


maximal transverse thickness of the pubococcygeus 
muscles (35). 

Recent improvements in the MRI evaluation of 
pelvic floor muscles include the use of three-di- 
mensional modeling (38,39), which enables quan- 
tification of levator muscle volume and is poten- 
tially a tool for analysis of the complex anatomical 
and functional relationships between pelvic sup- 
port structures and the pelvic organs (40—42). 

While MRI provides better images and poten- 
tially is the gold standard, it cannot be used as an 
office-based imaging tool. The knowledge from 
MRI imaging studies of pelvic support defects, 
however, could be correlated with the findings on 
ultrasound imaging (Fig. 26.10). 


ULTRASONOGRAPHY 


Ultrasound imaging has been used in the assess- 
ment of pelvic floor support defects. However, un- 
like MRI, the technique and imaging is operator- 
dependent. 


Ultrasonography and Pelvic Support 
Defects 


The use of ultrasound in the assessment and diag- 
nosis of pelvic support defects is relatively new 


and includes transabdominal, transvaginal, in- 
troital, transperineal/translabial, and transrectal 
approaches. 


Ultrasonography and Fascial Defects 


Use of contrast transabdominal ultrasonography to 
diagnose paravaginal defects in women with uri- 
nary incontinence was reported in 1997 (43). In an 
attempt to standardize technique and evaluate 
qualitatively and quantitatively the effects of blad- 
der and vaginal volumes on the transabdominal ul- 
trasound diagnosis of paravaginal defects, Nguyen 
et al (44) found that the sonographic paravaginal 
defects were artificially created by ventral dis- 
placement of the bladder base (in 15 women with 
ICS POPQ stage IV and 15 normal asymptomatic 
controls). They concluded that transabdominal ul- 
trasound (2D) was not useful in detecting par- 
avaginal defects. 

More recently 3D ultrasound technology for 
imaging pelvic floor structure and function has 
been described. The potential advantage of 3D ul- 
trasound pelvic floor imaging over other imaging 
techniques is that it offers the opportunity for of- 
fice-based dynamic assessment of pelvic support 
defects and functional anatomy (45). Translabial 
3D ultrasound findings do not appear to correlate 
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FIGURE 26.8 @ Axial pelvic MRI image of vaginal support level II (middle third), showing central fas- 


cial defect associated with symptomatic cystocele. 


well with clinical assessment for paravaginal de- 
fects (46). It does, however, appear useful in the 
identification of rectovaginal septal defects associ- 
ated with rectoceles (47) and has been used to 
measure urethral sphincter volume and the surface 
area of the levator hiatus (Fig. 26.11) (48). The 
urethral sphincter volume appears increased in 
women with obstructive voiding and abnormal 
sphincter electromyographic (EMG) activity (49) 
and correlates with urethral pressure profilometry 
(UPP) in nulliparous women (50). Similarly, in 
women with urodynamic stress incontinence, in- 
creased resting levator hiatus dimensions on sono- 
graphic imaging imply anterior vaginal wall pro- 
lapse and are associated with functional 
impairment of urethral closure (51). 


Ultrasound Assessment of Bladder Neck 
Mobility and Function 


Various techniques to locate the bladder neck on 
ultrasound have been described. These include 
transrectal, transvaginal (52), perineal (53), and in- 


troital (54) sonography. The most commonly used, 
however, is the transperineal approach involving 
measurements using a system of coordinates (55). 
The ventral point of the urethral wall at the imme- 
diate transition into the bladder is identified as the 
bladder neck, and two distances are measured: Dx, 
which is the distance between the bladder neck and 
the Y axis, and Dy, which is the distance between 
the bladder neck and the X axis. The X axis is con- 
structed by drawing a line between the superior 
and inferior borders of the symphysis pubis, and 
the Y axis is perpendicular to the X axis at the in- 
ferior symphysis border (Fig 26.12). This method 
of assessment has been shown to have good in- 
terexaminer agreement (55), and normal values of 
urethral, bladder, cervical, and rectal descent on 
Valsalva have been reported (56,57). 

Antenatal bladder neck mobility on ultrasound 
scanning is increased in asymptomatic pregnant 
nulliparous women who develop postpartum uri- 
nary incontinence in comparison to those who re- 
main continent irrespective of the delivery vari- 
ables (58). Ultrasound assessment of bladder 
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FIGURE 26.9 @® Axial MRI image and schematic diagram of the levator hiatus in a normal asympto- 
matic nulliparous volunteer. The diagram shows measured dimensions of the levator hiatus. LH, = length 
of the levator hiatus, UH, = length of the urogenital hiatus, UHw = width of the urogenital hiatus, PM; = 


pubococcygeal muscle thickness. 


neck mobility therefore may be clinically useful in 
assessing and predicting the risk of women 
developing postpartum stress urinary inconti- 
nence. 

In addition to assessing bladder neck mobility 
and stress urinary incontinence, ultrasound scan- 


ning can aid in the diagnosis of detrusor overactiv- 
ity. Transvaginal ultrasound imaging of empty 
bladder wall thickness using a cutoff value of 6 
mm appears to be a sensitive screening tool for de- 
trusor overactivity in symptomatic women 
(59-61). 


FIGURE 26.10 @ Three-dimensional ultrasound image of the levator hiatus in a young asymptomatic, 
nulliparous woman at rest and on Valsalva. The dotted lines indicate the length and width of the levator 
hiatus. (Image courtesy of Dr. H.P. Dietz, Sydney, Australia.) Compare to MRI image of Figure 26.9. 
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FIGURE 26.11 @ Axial pelvic MRI image (above) and 3D ultrasound image (below) of vaginal support 
level III (lower third) from two symptomatic women each demonstrating bilateral loss of anterior vaginal 
attachment to the pubic bone. (Three-dimensional ultrasound image courtesy of Dr. H.P. Dietz, Sydney, 


Australia.) 


URODYNAMICS 


The role of urodynamic testing in the assessment 
of female pelvic support defects includes assess- 
ment and diagnosis of associated conditions and 
assessment of the effects of prolapse reduction on 
bladder and urethral function. 


Conventional Urodynamic Testing with 
Prolapse Reduction 


It is widely recognized that severe female pelvic 
organ prolapse can mask symptoms of stress uri- 
nary incontinence in some women. This 
“occult/potential” incontinence may be revealed in 
up to 83% of women with severe prolapse follow- 
ing reduction of the prolapse during conventional 
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FIGURE 26.12 © 


Transperineal 2D ultrasound scan image of bladder neck position at rest. 


Measurement of bladder neck position in relation to the pubic bone is obtained using the X and Y coordi- 


nates (dotted lines). 


urodynamic investigations by the insertion of a 
vaginal pessary (62-64) or, to the distress of the 
patient and physician, following surgical repair of 
the pelvic organ prolapse in up to 28% of previ- 
ously continent women (65,66). 

Performing urodynamic investigations with and 
without pelvic organ prolapse reduction using vagi- 
nal pessaries might help to identify women at 
risk of “occult/potential” stress urinary inconti- 
nence following pelvic organ prolapse surgery. 
Conversely, resolution of detrusor overactivity fol- 
lowing reduction of prolapse can be demonstrated 
in some women. 

Although the reliability of this urodynamic test- 
ing with prolapse reduction is uncertain due to the 
unknown effects of different barrier pessaries cur- 
rently used for the test, it appears to overestimate 
the risk of developing new symptoms of stress uri- 
nary incontinence following prolapse surgery. 
That notwithstanding, it helps to provide informa- 
tion for preoperative counseling of patients about 
the likely effects of corrective prolapse surgery on 
lower urinary tract function. There is a need for 
further research work in order to identify the ideal 
prolapse reduction test. 


Video Urodynamics/ 
Videocystourethrography 


The combination of conventional dual-channel 
cystometry using radiological contrast media with 
the simultaneous radiological observations of cys- 
tourethrography is generally considered the “gold 


standard” investigation for urinary incontinence. It 
is particularly useful in patients presenting with 
complex lower urinary tract symptoms, but not for 
the routine investigation. It might help demon- 
strate urethral obstruction associated with pelvic 
support defects and the effects of prolapse reduc- 
tion on the obstruction (64,67). It remains a useful 
tool in the evaluation of complex urinary inconti- 
nence in tertiary referral centers. 


CONCLUSIONS 


Imaging of pelvic support defects has evolved over 
the past century. A number of radiological tests 
once considered the ultimate gold standard are 
now regarded as obsolete because of poor repro- 
ducibility and limited clinical application. While 
the newer and more attractive imaging technique 
of pelvic MRI and 3D ultrasound scanning have 
contributed to improving knowledge of the pelvic 
support anatomy, they should still be considered 
research tools because of a lack of standardized 
imaging and interpretation techniques, and a cur- 
rent lack of evidence of a positive influence on 
clinical management and outcomes. It is hoped 
that further research into the use of these new im- 
aging modalities will extend their current role into 
routine clinical use. Potentially these investiga- 
tions will be valuable tools in preoperative identi- 
fication of the fascial and muscular defects under- 
lying pelvic organ prolapse in individual patients, 
thus enabling targeted site-specific repair with im- 
proved surgical outcomes. 
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There is evidence from a recent study involving 


MRI imaging of pelvic support defects in women 
undergoing anterior vaginal repair for sympto- 
matic cystocele that those patients with combined 
fascial and muscular defects have a poorer 
anatomical outcome at 1 year compared to those 
women with isolated defects (68). It might there- 
fore be possible that preoperative “pelvic support” 
imaging could become a routine test for identify- 
ing the most appropriate restorative surgical proce- 
dure for women with pelvic support defects. 
Further developments in 3D and 4D ultrasound 
imaging might provide a more practical, quick, 
and easily accessible means of evaluating pelvic 
support defects in the near future. 
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CHAPTER 27 


Overview of Treatment 
Joseph Schaffer, David D. Rahn, and Cecilia K. Wieslander 


INTRODUCTION 


Disorders of pelvic support affect quality of life but 
are generally not life-threatening. Most patients 
with pelvic organ prolapse (POP) are candidates for 
nonsurgical or surgical therapy, as well as expectant 
management for those who are asymptomatic or 
mildly symptomatic. The choice of treatment de- 
pends on the type and severity of symptoms, age 
and medical comorbidities, desire for future sexual 
function and/or fertility, and risk factors for recur- 
rence. The goal of treatment is always to provide as 
much relief of symptoms as possible, and the bene- 
fits of treatment should always outweigh the risks. 
In this chapter we will discuss how patient symp- 
toms, history, and physical findings are used to for- 
mulate a specific treatment plan and provide an 
overview of the different types of treatment. 


SYMPTOMS ASSOCIATED WITH 
DISORDERS OF PELVIC SUPPORT 


POP involves multiple systems and is commonly 
associated with genitourinary, gastrointestinal, and 
musculoskeletal symptoms. Treatment planning 
involves a full assessment of all symptoms, which 
should be characterized with regard to how bother- 
some they are and how much they affect quality of 
life. A plan should be developed for each com- 
plaint. To address all symptoms, the overall treat- 
ment approach may need to include both nonsurgi- 
cal and surgical therapy. 


Vaginal Bulge/Pelvic Pressure 


Two of the most common symptoms associated 
with prolapse are vaginal bulge and pelvic pres- 
sure. Patients with these symptoms often complain 
of feeling a ball in the vagina, sitting on a weight, 
or a bulge rubbing on their clothes. If bulge symp- 
toms are the primary complaint, successful replace- 
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ment of the prolapse with nonsurgical or surgical 
therapy will usually provide adequate treatment. 


Urinary Symptoms 


Patients with POP often have concurrent urinary 
symptoms, including stress urinary incontinence, 
urge urinary incontinence, frequency, urgency, 
urinary retention, recurrent urinary tract infection, 
or voiding dysfunction. Although some of these 
symptoms may be caused or exacerbated by the 
prolapse, it should not be assumed that surgical 
correction will be curative. For example, irritative 
bladder symptoms (frequency, urgency, urge uri- 
nary incontinence) may or may not improve with 
replacement of prolapse and sometimes worsen 
after surgical management. Therefore, urodynamic 
testing should be performed in women with uri- 
nary symptoms who are undergoing surgical cor- 
rection of prolapse. This testing attempts to reflect 
the relationship of urinary symptoms to the pro- 
lapse. Additionally, consideration may also be 
given to temporarily placing a pessary prior to sur- 
gery to determine if urinary symptoms improve, 
thereby predicting whether surgical reduction of 
prolapse will be beneficial. 


Gastrointestinal Symptoms 


Constipation is often present in women with POP; 
however, replacement of the bulge either by surgi- 
cal repair or with a pessary does not consistently 
cure this symptom and may actually worsen it. In 
one study of defect-directed posterior repair, con- 
stipation resolved postoperatively in 72% (1) of pa- 
tients, while another study noted resolution in only 
43% (2). Similarly, one study of posterior colpor- 
rhaphy reported a 28% reduction in constipation 
(3), while another reported a 50% increase (4). 
These seemingly contradictory data reflect that 
constipation frequently has different definitions, 


and more importantly, has multiple causes besides 
POP. Therefore, if a patient’s primary symptom is 
constipation, surgical repair may not be indicated 
without a complete evaluation to address the other 
etiologies in its differential diagnosis. 

Digital decompression of the posterior vaginal 
wall, the perineal body, or the distal rectum itself to 
defecate is often associated with prolapse. Surgical 
approaches to this problem are relatively ineffec- 
tive, with symptom resolution as low as 36% (2). 

Anal incontinence of flatus or liquid or solid 
stool may be seen in conjunction with POP. If this 
disorder is present, a full anorectal evaluation 
should be performed. On occasion, prolapse may 
lead to stool trapping in the distal rectum with sub- 
sequent leaking of liquid stool around trapped 
stool. However, most types of anal incontinence 
would not be expected to improve with surgical re- 
pair of prolapse. If evaluation reveals an anal 
sphincter defect as the cause of anal incontinence, 
anal sphincteroplasty may be performed in con- 
junction with prolapse repair. 


Sexual Dysfunction 


Sexual dysfunction is often seen in women with 
POP. The etiology of this symptom is frequently 
multifactorial. However, an obstructing bulge can 
be part of the problem, and therapy that reduces 
the bulge may be beneficial. Some prolapse proce- 
dures, such as posterior repair with levator plica- 
tion, are believed to contribute to postoperative 
dyspareunia, and care should be taken in planning 
appropriate surgical procedures for patients with 
concomitant sexual dysfunction. 


Pelvic and Back Pain 


Anecdotal experience suggests that POP is associ- 
ated with pelvic and low back pain. This pain may 
not necessarily be caused by the bulge itself but 
may be due to altered body mechanics that result 
from prolapse. However, a cross-sectional study of 
152 consecutive patients with POP did not find an 
association between pelvic or low back pain and 
prolapse after controlling for age and prior surgery 
(5). If the primary complaint is back pain, referral 
for back evaluation is indicated. Additionally in 
this situation, temporary pessary placement is 
often beneficial to determine whether prolapse re- 
duction will improve pain symptoms. 


Asymptomatic 


Mild to advanced prolapse may also be present 
without bothersome symptoms. In this situation, 
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the risk/benefit ratio must be evaluated prior to 
proceeding with surgical treatment. Because the 
natural history of prolapse is unknown, it is diffi- 
cult to predict if the condition will worsen or if 
symptoms will develop. Therefore, in the absence 
of other factors, it is prudent to avoid invasive 
therapy in an asymptomatic patient. 


Comparing Symptoms to Degree and 
Location of Prolapse 


Although POP has been associated with several 
different types of symptoms, the presence and 
severity of symptoms does not correlate well with 
advancing stages of prolapse. In addition, many 
common symptoms do not differentiate between 
compartments. Several studies have shown a poor 
predictive value between symptoms or the degree 
of their severity and the degree of prolapse in a 
particular vaginal compartment. Ellerkmann et al 
found that degree of prolapse in all vaginal com- 
partments— anterior, posterior, and apical— corre- 
lated globally only with complaints of pelvic dis- 
comfort and visualization of a “bulge or 
protrusion” (6). The degree of posterior compart- 
ment prolapse only weakly correlated with com- 
plaints of incomplete evacuation and digital ma- 
nipulation for bowel movements. Weber also 
found that with respect to stage of posterior com- 
partment prolapse, there was no clinically signifi- 
cant correlation to symptoms of bowel dysfunction 
(7). The Pelvic Organ Support Study (POSST) 
found only weak associations between bowel 
symptoms and pelvic organ descent (8), and con- 
stipation has not been found to relate to the stage 
of prolapse (9). 

Sexual dysfunction has been attributed to pro- 
lapse. One study has shown that increasing degree 
of prolapse did predict interference with sexual ac- 
tivity, but it did not affect the description of satis- 
faction with the sexual relationship or the fre- 
quency of intercourse (10). Ellerkmann et al found 
a moderate correlation between impairment of sex- 
ual activity and worsening prolapse in all three 
compartments (6). After surgery for incontinence 
or prolapse, Helstrom et al found no improvement 
in sexual function (11). 

Urinary incontinence and hesitancy, as well as 
prolonged and intermittent micturition, correlate 
with worsening prolapse, but in all vaginal com- 
partments. In contrast, there is a weak inverse re- 
lationship between worsening anterior compart- 
ment prolapse and stress incontinence. This 
improvement may result from mechanical kinking 
or obstruction of the urethra (6). 
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When planning surgical or nonsurgical therapy, 
realistic expectations should be set with regard to 
relief of symptoms. A patient must be made aware 
that some symptoms cannot reliably be expected to 
improve. 


IMPACT OF AGE AND MEDICAL 
COMORBIDITIES 


Symptomatic POP develops across the age spec- 
trum. Factors related to age and function have a 
strong impact on the choice of treatment. Younger 
women with a long lifespan often opt for a defini- 
tive surgery that has the greatest chance of fixing 
the problem permanently. These women may find 
long-term pessary treatment unacceptable. In addi- 
tion, younger women may be more sexually active 
and require a functional vagina. 

Elderly women are candidates for nonsurgical 
or surgical therapy. Age alone should not be a con- 
traindication to surgery, particularly if a patient is 
healthy. For example, investigators evaluated 54 
women aged 70 to 85 years who underwent major 
gynecologic surgery in which 92.6% included in- 
dications of prolapse and urinary incontinence. 
This retrospective study showed that elderly 
women can undergo elective gynecologic surgery 
with an acceptable rate of complications (12). All 
serious complications occurred in patients who 
were Classified as ASA class II (presence of mild 
systemic disease, but no functional limitations) 
and ASA class III (presence of severe systemic 
disease that limits activity but that is not incapaci- 
tating). Elderly patients do have decreased reserve, 
even if apparently healthy. Thus, if significant 
medical comorbidities such as cardiovascular dis- 
ease and diabetes exist, surgical risk increases and 
nonsurgical management should be considered. 

Elderly women may also have different needs 
with respect to sexual function. In the sexually ac- 
tive older woman, a careful discussion of sexual 
function should take place prior to surgical treat- 
ment. Some procedures may decrease vaginal cal- 
iber and introital dimensions and could possibly 
prohibit sexual intercourse if her partner has de- 
creased erectile function. In older women who are 
not sexually active, obliterative procedures may be 
considered. 


DESIRE FOR FUTURE FERTILITY 


Treatment planning is challenging for a sympto- 
matic woman who wants to maintain future fertil- 
ity or retain her uterus. The patient’s wishes 
should always be respected. This may entail pes- 
sary use until menopause or performing a prolapse 


procedure that avoids hysterectomy. Patients must 
be cautioned that future pregnancy and delivery 
could compromise the effectiveness of a repair. 


RISK FACTORS FOR PROLAPSE AND 
RECURRENCE 


Results from several large epidemiologic studies 
show that age, Hispanic and Caucasian ethnicity, 
increasing parity, and obesity increase the risk of 
POP. Similarly, women with connective tissue dis- 
orders are also at higher risk. Other suspected risk 
factors include chronically increased intra-abdom- 
inal pressure, smoking, pulmonary disease, and 
chronic constipation. Risk factors that contributed 
to the development of POP usually persist after 
therapy. Recurrence rates of prolapse after recon- 
structive surgery have been estimated to range 
from 30% to 58% (13,14). Accordingly, the 
process of treatment selection requires considera- 
tion of risk factors and potential for recurrence 
(15-21). For example, a patient with numerous 
risk factors might be expected to be at higher risk 
for recurrence and therefore would merit the most 
durable repair. 


EXPECTANT MANAGEMENT 


Expectant management is an option in women 
who are asymptomatic or mildly symptomatic or 
who decline treatment. Severity of prolapse does 
not always positively correlate with symptom 
severity, and prolapse, even beyond the hymeneal 
ring, does not require treatment in an asympto- 
matic patient. 

Although asymptomatic patients often request 
surgery for fear that prolapse will worsen, delay- 
ing surgery should be considered in the absence of 
symptoms. The natural history of prolapse is un- 
known and disease progress is unpredictable. An 
exception may be a woman who cannot effectively 
empty her bladder secondary to prolapse. Long 
term, this patient may be at risk for upper tract 
genitourinary disease, and therefore a pessary or 
surgery should be strongly considered. 

Expectant management consists of regular 
evaluation with objective assessment of symptoms 
and anatomy over time. Patients are assessed every 
6 months to 1 year and are carefully questioned 
about urinary, bowel, or bulge-related symptoms 
as well as pain and sexual function and the impact 
on their quality of life. A prolapse examination is 
performed at each visit with use of the Pelvic 
Organ Prolapse Quantification (POPQ) scale to 
objectively follow the progression of descent. If 
symptoms and amount of descent worsen, patients 


can be triaged into nonsurgical or surgical man- 
agement. 


PESSARY USE IN PELVIC ORGAN 
PROLAPSE 


In patients for whom expectant management is not 
desired, pessaries are the standard nonsurgical 
treatment. Throughout history, various vaginal de- 
vices and materials for prolapse have been de- 
scribed, including cloth, wood, wax, metal, ivory, 
bone, sponge, and cork. Today’s pessaries are usu- 
ally made of silicone or inert plastic, and they are 
safe and simple to manage. Despite a long history 
of use, literature describing their efficacy, indica- 
tions, the selection of pessary type, and the man- 
agement of a pessary and its complications is often 
anecdotal or contradictory. 


Indications for Use 


POP is still the most common indication for vagi- 
nal pessary use. Traditionally, pessaries have been 
reserved for women either unfit or unwilling to un- 
dergo surgery. A survey of the membership of the 
American Urogynecologic Society confirmed this 
sentiment among gynecologists with greater than 
20 years in practice (22). However, the same sur- 
vey showed that younger gynecologists, particu- 
larly those who described themselves as urogyne- 
cologists, used pessaries as a first-line therapy 
before recommending surgery. Women who have 
undergone at least one previous attempt at surgical 
management without relief may often choose a 
pessary over additional surgery. 

Pessaries have also been used for treatment of 
stress incontinence. Although generally not used 
as first-line therapy, some studies have demon- 
strated the usefulness of specially modified pes- 
saries that compress the bladder neck (23,24). In 
addition, pessary use in conjunction with other 
nonsurgical means such as periurethral collagen 
injections has been shown to be effective (25). 

Pessaries may also be used diagnostically. As 
previously discussed, symptoms may not correlate 
with the type or severity of prolapse. Discerning to 
what degree prolapse is contributing to symptoms 
is important before embarking on difficult surger- 
ies with possibly prolonged recovery. Short-term 
pessary use may be a helpful tool in this process. 
Even if a patient declines long-term pessary use, 
she may agree to a short trial to determine if her 
chief complaint is improved or resolved. A pessary 
may also be placed diagnostically to identify 
which patients are at risk for urinary incontinence 
after prolapse-correcting surgery (26-28). 
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A recent multicenter randomized cross-over trial 
compared two pessary types for relief of prolapse 
symptoms and also examined treatment of urinary 
complaints using the urinary scale of the Pelvic 
Floor Distress Inventory (PFDI) and the Urinary 
Distress Inventory. This study demonstrated that 
pessaries provide a modest improvement in urinary 
obstructive, irritative, and stress symptoms (29). 

Certain pessaries have been used in pregnant 
women with a history of cervical incompetence in 
prior pregnancy to prevent premature cervical di- 
lation. These devices may also be used during 
pregnancy for patients who develop symptomatic 
uterine and cervical prolapse. Generally, as the 
uterus rises out of the pelvis during the second 
trimester, a pessary is no longer necessary. 


Types of Pessaries 


Two broad categories of pessaries exist: support 
and space-filling pessaries (Fig. 27.1). Support 
pessaries are defined as those that use a spring 
mechanism that rests in the posterior fornix and 
against the posterior aspect of the symphysis 
pubis. With support pessaries, such as the ring, 
vaginal support results from elevation of the supe- 
rior vagina by the spring, which is supported by 
the symphysis pubis. Space-filling pessaries are 
defined as those that maintain their position by 
creating suction between the pessary and vaginal 
walls (cube), by providing a diameter larger than 
the genital hiatus (donut), or by both mechanisms 
(Gellhorn). The two most commonly used and 
studied devices are the ring pessary and Gellhorn. 

The ring pessary is marketed as a simple circu- 
lar ring or as a ring with a diaphragm or support 
that appears like a large contraceptive diaphragm. 
These are effective in women with first- and sec- 
ond-degree prolapse, and the support diaphragm is 
especially useful in women with accompanying 
cystocele. When properly fitted, the device should 
lie behind the pubic symphysis anteriorly and be- 
hind the cervix posteriorly. 

The Gellhorn is often used for moderate to se- 
vere prolapse and for complete procidentia. It con- 
tains a concave disk that fits against the cervix or 
vaginal cuff and has a stem that is positioned just 
posterior to the introitus. The concave disk sup- 
ports the vaginal apex by creating suction; the 
stem is useful for device removal. 


Patient Evaluation and Pessary 
Placement 


A patient must be an active participant in the treat- 
ment decision to use a pessary, as its success will 
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FIGURE 27.1 @  Pessary types. Support pessaries (columns 1 and 2 from left) and space-filling pessaries 
(columns 3 and 4 from left). (From Cundiff GW, Weidner AC, Visco AG, et al. A survey of pessary use by the 
membership of the American Urogynecologic Society. Obstet Gynecol 2000;95:931-935.) 


depend upon her ability to care for the pessary — 
either alone or with the assistance of a caretaker — 
and her willingness and availability to come for 
follow-up evaluations. Vaginal atrophy should be 
treated before or concomitantly with pessary initi- 
ation. Besides choosing a support versus space- 
filling pessary, the type of device selected may be 
affected by patient factors such as hormonal status, 
sexual activity, prior hysterectomy, and stage and 
site of POP. After an appropriate type of pessary is 
selected, she should be fitted with the largest size 
that can be comfortably worn. If a pessary is ide- 
ally fitted, a patient is not aware of its presence. As 
a woman ages and gains or loses weight, the size 
may need to be adjusted. 

Generally, a patient is fitted with a pessary 
while in the lithotomy position after she has emp- 
tied both her bladder and rectum. A digital exami- 
nation is performed to assess vaginal depth and 
width and an initial estimation of pessary size is 
made. To introduce a ring pessary, the device is 
held in one’s dominant hand in the folded position. 
Lubricant is placed on either the vaginal introitus 
or the pessary’s leading edge. While holding the 
labia apart, the pessary is inserted by pushing in an 
inferior direction against the posterior vaginal 
wall. Next, the index finger of the right hand is di- 
rected into the posterior vaginal fornix to ensure 
that the cervix is resting above the pessary. The ex- 
aminer’s finger should be able to just barely slide 
between the lateral edges of the ring pessary and 
the vaginal side wall. 


Following pessary placement, the patient is in- 
structed to Valsalva and perform other various ma- 
neuvers that might dislodge an improperly fitted 
pessary. She should be able to stand, walk, cough, 
and urinate without difficulty or discomfort. The 
patient or her caregiver is then taught to remove 
and replace the device. To remove a ring pessary, 
an index finger is inserted into the vagina to hook 
the ring’s leading edge. Traction is applied along 
the vaginal axis to bring the ring toward the introi- 
tus, where it may be grasped by the thumb and 
index finger of the dominant hand and removed. 

Ideally, a pessary is removed nightly to weekly, 
washed in soap and water, and replaced the next 
morning. Patients are sent home from their initial 
fitting session with instructions describing the 
management of commonly encountered problems 
(Table 27.1). After initial placement, the first re- 
turn visit may be in a few days to a week. For pa- 
tients comfortable with their pessary management, 
return visits may be semiannually. For patients un- 
able or unwilling to remove and replace a device 
themselves, a pessary may be removed and the pa- 
tient’s vagina inspected at the physician’s office 
every 3 months. The scheduling of subsequent vis- 
its will be tailored to each patient. 


Complications 


Serious complications such as erosions into adja- 
cent organs are rare with proper use of pessaries 
and usually occur only after years of neglect. At 
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Guidelines for Pessary Care 


Pessary type 
size 
1. After your initial pessary fitting is successful, you will be asked to return for a follow- 
up appointment in about 2 weeks. The purpose of this visit is to check the pessary and 
examine the vagina to ensure that it is healthy. Follow-up appointments will follow 
this schedule: 
1st year—every 3 to 6 months 
2nd year and beyond—every 6 months 
You may learn to care for the pessary yourself. For those patients who can remove 
and insert the pessary themselves, we recommend weekly overnight removal and 
cleansing of the pessary with soap and warm water. These patients should see the 
doctor at least once per year. 
2. The following is a list of problems you may encounter with the pessary and our 
recommendations for the management. 


Problem Management 


a. The pessary falls out. Keep the pessary and notify your doctor's office. An 
appointment will be made. It may be possible that a 
change in the size or the type of pessary is needed. 

Notify your doctor's office. If the pessary has slipped 
and you can remove it, do so. Otherwise, have your 
doctor remove the pessary. A change in pessary size 
or type may be needed. 

You can douche with warm water and you may want 
to try using Trimo-San vaginal gel 1 to 3 times a week. 


b. You experience pelvic pain. 


c. Vaginal discharge and odor 


d. Vaginal bleeding 


Vaginal bleeding may be a sign that the pessary is 


irritating the lining of the vagina. Call your doctor's 
office and arrange an appointment. 


e. Leaking from the bladder 


Sometimes the support provided by the pessary will 


cause leaking from the bladder. Notify your doctor 
and discuss this problem. 


From Farrell SA. Practical advice for ring pessary fitting and management. J SOGC 1997;19:632, with permission. 


each return visit, the pessary is removed and the 
vagina is inspected for erosions, abrasions, ulcera- 
tions, or granulation tissue. Pessary ulcers or abra- 
sions are treated by changing the pessary type or 
size to alleviate pressure points, or by removing 
the pessary completely until healing occurs. 
Treatment of vaginal atrophy with local or sys- 
temic estrogen is commonly required. Alter- 
natively, water-based lubricants may help prevent 
these complications. 

Pelvic pain with pessaries is not normal. This 
usually indicates that the size is too large and is an 
indication for substituting a smaller-sized pessary. 
Vaginal bleeding usually results from superficial 
abrasions, which with time can progress to frank 


erosions. Thus, this symptom cannot be ignored. 
All pessaries tend to trap vaginal secretions and 
obstruct normal drainage to some degree. The re- 
sultant odor may be managed by encouraging 
more frequent nighttime device removal, washing, 
and reinsertion the next day. Alternatively, a pa- 
tient may use Trimo-San gel (Milex Products, Inc., 
Chicago, IL) one or two times weekly or douche 
with warm water. 


Conclusions 


Although many patients with POP opt for surgical 
management, the pessary is an excellent alterna- 
tive for patients unwilling or unable to undergo 
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surgery. It is a useful tool to define the relationship 
of symptoms to prolapse, for relief of symptoms 
while awaiting surgery, and as a diagnostic device 
for identifying patients whose surgeries are likely 
to unmask urinary incontinence. The pessary may 
also serve as a treatment for common irritative uri- 
nary symptoms. Thus, the pessary is an indispen- 
sable part of the gynecologist’s armamentarium. 


PELVIC FLOOR REHABILITATION 


Nonsurgical management of prolapse may include 
a trial of pelvic floor rehabilitation (30,31). 
Current theories regarding the development of pro- 
lapse suggest that it may arise from the compro- 
mised ability of the pelvic floor muscles to support 
the pelvic organs. This may develop as a conse- 
quence of mechanical injury (a stretching or 
widening of the genital hiatus) or as a result of 
denervation and subsequent muscle atrophy. 
Although pelvic floor rehabilitation as a treatment 
for prolapse is unproven, if it results in the recov- 
ery of some muscle function, it may have some 
value in the reversal of minor degrees of pelvic 
prolapse and in the prevention of progression to 
more severe degrees of pelvic prolapse. In an 
asymptomatic, mildly symptomatic, or postsurgi- 
cal patient, a regular program of pelvic floor exer- 
cise has potential to be beneficial, with little asso- 
ciated risk. 


SURGERY 


The two approaches to POP repair are reconstruc- 
tive and obliterative. Reconstructive surgery at- 
tempts to restore normal anatomy and function and 
to relieve symptoms. Reconstructive surgery is 
therefore appropriate for a woman who is sexually 
active or may be in the future and needs to main- 
tain a functional vagina. However, reconstructive 
surgery has a significant recurrence rate, approxi- 
mating 30%. 

The obliterative approach also aims to relieve 
symptoms, but it does so by closing the vagina. 
Normal anatomy and function are lost. Obliterative 
surgery (partial or complete colpocleisis) is very 
successful in reducing prolapse and resolving 
symptoms, and prolapse recurrence is rare. 
However, sexual intercourse is not possible after 
obliteration. Thus, the procedure should never be 
performed in a woman who is sexually active or 
has the desire to be so in the future. For this reason, 
a patient’s partner should be involved in the in- 
formed consent process, as the decision to close the 
vagina will affect him also. 


Obliterative procedures can be performed in 
less time than reconstructive procedures and may 
be done under regional or local anesthesia. Thus, 
in an elderly woman in poor medical condition, 
obliteration should be considered. 


Reconstructive Surgery 


Reconstructive surgery may be performed by the 
vaginal, abdominal, or laparoscopic route. The 
best approach is not known. There are very few 
randomized controlled surgical trials, and there- 
fore the decision must be individualized. Surgeons 
should make an effort to objectively evaluate their 
own surgical results and provide information to the 
patient regarding the procedures that they believe 
they can do most successfully. Likewise, a pa- 
tient’s specific risk factors and symptoms should 
be assessed and a procedure should be designed 
specifically for the unique situation. 

With an estimated 30% recurrence rate after re- 
constructive surgery, patients should have realistic 
expectations. Certain prolapse-related symptoms 
such as stress urinary incontinence can be success- 
fully repaired, but other associated symptoms, 
such as constipation, cannot reliably be repaired. A 
symptom-specific discussion should be part of the 
informed consent process. 

Preoperative prolapse evaluation always in- 
cludes an assessment of all compartments and an 
attempt to identify all defects. However, it is not 
known whether all defects require repair. 
Compensatory defects may develop after prolapse 
repair. For instance, after an apical suspension and 
anterior wall repair, a small asymptomatic posterior 
wall prolapse may develop into a large prolapse. 
But the decision to repair a small posterior wall de- 
fect in this context must be weighed against the 
possibility that dyspareunia or other complications 
could develop. Surgeons must again individualize 
therapy based on the patient’s specific symptoms 
and risk factors as well as their own experience. 
When considering site-specific repair, a surgeon 
can also counsel a woman that some sites are cor- 
rected with a higher success rate than others. A va- 
riety of apical suspension procedures have success 
rates that approximate 90% (32,33) and stress in- 
continence procedures have rates ranging near 85% 
(34,35). However, procedures for anterior vaginal 
wall prolapse have been found in some studies to 
be corrective less than 50% of the time (36). 
Anatomic cure rates for posterior vaginal wall pro- 
lapse range from 70% to 90% (37). 

The recent Colpopexy and Urinary Reduction 
Efforts (CARE) trial has provided valuable infor- 


mation regarding whether potential stress inconti- 
nence should be repaired at the time of prolapse 
surgery (38). In this trial, to prevent the develop- 
ment of de novo postoperative stress incontinence, 
continent women with anterior wall prolapse un- 
dergoing sacrocolpopexy were randomly assigned 
to undergo Burch colposuspension or not. It was 
found that 44% of women who did not receive this 
additional procedure developed stress inconti- 
nence versus 24% who had the anti-incontinence 
surgery performed. Moreover, the subjects in the 
Burch arm had no difference in the prevalence of 
postoperative urge incontinence or voiding dys- 
function. Although data from this trial cannot au- 
tomatically be extrapolated to other apical suspen- 
sion and anti-incontinence procedures, it certainly 
suggests that it is prudent to consider an anti-in- 
continence procedure in a patient with anterior 
wall prolapse who is undergoing an apical suspen- 
sion. The CARE trial provides information for pre- 
operative discussion with the patient. If a woman 
chooses not to undergo an anti-incontinence pro- 
cedure, she is aware that one might be necessary at 
a later date. 

The use of synthetic mesh and biomaterials in 
prolapse continues to be controversial. A discus- 
sion of the issues related to mesh and materials is 
beyond the scope of this chapter. Suffice it to say 
that definitive data do not exist regarding the 
safety or effectiveness of these materials, and cau- 
tion must be exercised in their use. 


CONCLUSIONS 


POP is a complex condition that presents with a 
multitude of anatomic variants and a wide spec- 
trum of symptoms. Each patient has unique physi- 
cal findings and symptoms. Before treatment is 
begun, all symptoms and all systems should be 
considered. Therapy must focus first on alleviating 
symptoms. Most patients can be offered expectant 
management or nonsurgical or surgical treatment. 
In many patients, a combination of nonsurgical 
and surgical therapies will be effective. 
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CHAPTER 28 


Stephen B. Young and Scott M. Kambiss 


ANATOMY 


For many years gynecologists have debated the 
composition and nature of vaginal tissues in rela- 
tion to the urinary bladder. There are two distinct 
schools of thought: one group believes that be- 
tween the bladder and the vagina there exists a fas- 
cial layer, and the other group does not. The “fas- 
cialists” have termed this layer the pubocervical 
fascia in the anterior compartment—one part of a 
total supportive pelvic skeleton, the “endopelvic 
fascia.” To further understand the vaginal anatomy 
as it relates to the urinary bladder, histologic stud- 
ies have been performed to determine the true 
composition of these tissues. Weber and Walters 
reported their results of microscopic examination 
of full-thickness sections of the vagina and urinary 
bladder taken from autopsy specimens (1). Weber 
and Boreham et al separately found that the ante- 
rior vaginal wall was composed of three layers: ep- 
ithelium, muscularis, and adventitia. Immediately 
deep to the vaginal adventitia is bladder adventitia. 
Deep to that is detrusor muscle and finally bladder 
mucosa. They found no fascia (Fig. 28.1) (1,2). 

Laterally, the anterior vaginal walls are at- 
tached by fibrous connections (endopelvic fascia) 
to the levator ani at the arcus tendineus fascia 
pelvis (ATFP) or the “white line.” The ATFP ex- 
tends from the underside of the pubic symphysis 
and inferolateral pubic bone to the ischial spine bi- 
laterally (3). In addition, the cardinal and 
uterosacral ligament complex helps support the 
upper vagina with its attachments to the sacrum 
and lateral pelvic walls. 

Progress has occurred during the past 15 years 
in our understanding of anterior pelvic floor sup- 
port and prolapse with research utilizing anatomic 
dissection and histologic/histochemical micro- 
study, a variety of magnetic resonance imaging 


(MRI) techniques with computer applications, and 
other basic science work (e.g., biomechanics and 
muscle physiology). John DeLancey has brought 
us an evolution in pelvic floor anatomic under- 
standing from his elegant cadaver dissection work 
(4). He has used MRI studies to help resolve long- 
contentious issues over the presence or absence of 
fascia, the constituents of the pelvic floor support 
“ligaments,” the great importance of the levator 
ani muscles, and the entire panoply of pelvic floor 
support (5,6). He and biomechanical engineer 
John Ashton Miller have increased our knowledge 
of pelvic function. MRI also allows for specific 
measurements to be made within the anterior com- 
partment. In 1995, Aronson et al clearly demon- 
strated normal and abnormal pelvic anatomy uti- 
lizing continent and incontinent women including 
paravaginal defects (7). There is a great deal more 
that MRI and other research tools will teach us 
about pelvic floor anatomy, function, and patho- 


physiology. 


PATHOPHYSIOLOGY: 
TYPES OF DESCENT 


Prolapse of the anterior vaginal wall is the most 
common single site of pelvic organ prolapse 
(POP), with an overall prevalence of 33.8% (8). It 
may occur alone or more commonly along with 
other pelvic defects. Early grades may be asymp- 
tomatic, yet more advanced anterior prolapse may 
cause multiple mechanical and functional symp- 
toms. In the early 20th century, George White de- 
scribed anterior pelvic floor descent as being due 
to overstretching and thinning out of the anterior 
vaginal wall and other supports of the bladder to 
descend in the form of a hernia (8,9). 

The anterior vaginal wall is lined on the vaginal 
lumen side by a nonkeratinizing squamous epithe- 
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FIGURE 28.1 @ = Anatomic/histologic layers of vagina and bladder. Both (A) and (B) are full-thickness, 
cross-sectional anterior vaginal wall specimens. (A) taken at hysterectomy, (B) cadaveric and containing 
bladder wall. Both show vagina contains squamous epithelium, muscularis (musc), and adventitia (adv). 
Deep to this is only bladder muscularis and bladder mucosa. No fascia is seen. (From Boreham MK, Wai CY, 
Miller RT, et al. Morphometric analysis of smooth muscle in the anterior vaginal wall of women with pelvic 
organ prolapse. Am J Obstet Gynecol 2002;187(1):56-63, Fig. 2, with permission.) 


lial lining that ends at the lamina propria. The mus- 
cular layer lies beneath the lamina propria and 
consists of mostly smooth muscle fibers along 
with small amounts of a collagen and elastin con- 
nective tissue (1). When this muscularis is surgi- 
cally dissected from the epithelium during a split- 
thickness anterior colporrhaphy dissection, it is 
often referred to as “pubocervical fascia” (10). The 
third layer is known as the adventitia. It is loose 
areolar tissue and is shared by the bladder. 
Boreham et al compared specimens taken from the 
anterior vaginal cuff in both normal subjects and 
those with prolapse (2). Following immunohisto- 
logic review it was noted that women with pro- 
lapse had a significantly reduced fraction of 
smooth muscle, disorganized smooth muscle bun- 
dles, and decreased alpha-actin staining in the 
muscularis as well as dilated venules in the lamina 
propria of the anterior wall compared to control 
subjects (2). 

The International Continence Society defines 
anterior vaginal wall prolapse as “descent of the 
anterior vagina so that the urethrovesical junction 
(a point 3 cm proximal to the external urinary mea- 
tus) or any anterior point proximal to this is less 
than 3 cm above the plane of the hymen” (11). The 
cause of anterior prolapse, while not fully under- 
stood, is clearly multifactorial. Largely, the acute 
traumatic events—vaginal birth and pelvic sur- 
gery—are etiologically coupled with our lifelong 
“slings and arrows” of hard work: raising a family, 
gaining weight, aging, menopause, and the many 
problems “flesh is heir to.” Parity and obesity are 
strongly associated with increased risk for anterior 
compartment prolapse (8). Neurologic pelvic floor 
injury and underlying connective tissue disorders 
have been implicated (12,13). Physical work de- 
mands (14) and previous pelvic floor surgery (15) 
have also been shown to confer increased risk. The 


Pelvic Organ Support Study (POSST) demon- 
strated that straining at stool is also associated with 
anterior vaginal wall descent (16). 

The key to anterior vaginal support is an inter- 
action between the pelvic musculature, in which 
the anterior compartment sits, and the connective 
tissue attachments, which keep it stabilized. Any 
damage to either the pelvic muscular lift or the 
connective tissue stabilization, such as those that 
occur with parturition, can lead to a pathologic 
loss of support or destabilization (14,17). This is 
the excellent “boat in dry dock” analogy (18). 

Nichols and Randall (19) describe two distinct 
types of anterior vaginal prolapse: distention and 
displacement (Fig. 28.2). These defects may occur 
individually or together. A distention cystocele is 
the result of attenuation of the midline anterior 
vaginal wall, usually secondary to overdistention 
at vaginal delivery. A Nichols distention cystocele 
is basically equivalent to a Richardson central 
defect. It may remain asymptomatic until meno- 
pause, when estrogen-related elastic tissue and 
smooth muscle are lost. The vaginal walls in these 
patients appear thin, with a loss of rugal folds. 
Since the epithelium is separated from the muscu- 
laris, it is stretched and the rugae are lost as the ep- 
ithelium becomes smooth. The displacement cys- 
tocele is the other major type. It results from 
tearing of lateral vaginal fibroelastic cells from 
one or both arcus tendineii, either apically or com- 
pletely (20). This is also known as a paravaginal 
defect (PVD). Pure PVD will spare rugae. 

George White was first to describe the PVD 
and its vaginal repair from 1909 to 1911 (8,21).A. 
Cullen Richardson in the 1970s, 1980s, and 1990s 
(22) and then John DeLancey in the 1980s to the 
present (4) have advanced our understanding of fe- 
male pelvic floor anatomy. Through their cadaver 
work we have learned the integral importance of 
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FIGURE 28.2 @ Two types of cystocele. (A) Well-supported: all areas of support are intact. 
(B) Distention: midline or central loss of support. (C) Displacement: lateral or paravaginal separation. 


the ATFP (white line) and lateral attachments 
along with the arcus tendineus levator ani in ante- 
rior vaginal support. They have taught us well the 
lesson that we must carefully observe the anterior 
lateral sulci, in our clinic and operating rooms, 
given the limitations of each examination, regard- 
less of Valsalva effort and with as much upright- 
ness as possible, so as to not miss the PVD, com- 
plete or apical, unilateral or bilateral, when 
present. 

Richardson et al described a transverse defect 
(TD) occurring as a result of separation of the an- 
terior compartment muscular/connective tissue 
from its attachment to the pericervical ring of fi- 
bromuscular tissue as well as from the cardinal and 
uterosacral ligament complex. This defect results 
in a large cystocele with a bladder neck that is oth- 
erwise well supported (20). 

The least common defect of anterior vaginal 
wall support is the distal defect, in which the dis- 
tal portion of the urethra is separated from its at- 
tachment at the urogenital diaphragm/perineal 
membrane near the symphysis pubis. This defect is 
evident as an outward projection of the external 
urethral meatus (20). 


EVALUATION 
History 


It is essential to quality care that the physician care- 
fully evaluate all aspects of pelvic support and 
whether or not a patient has coexisting defects or 
problems such as urinary incontinence. Many pa- 
tients who present with anterior vaginal prolapse 


will complain of symptoms directly associated with 
the protrusion of the vaginal wall as well as symp- 
toms of voiding difficulty or urinary incontinence 
(22,23). Symptoms directly related to the prolapse 
include pelvic pressure, sensation of a vaginal 
bulge, vaginal fullness, low back pain, difficulty 
sitting, spotting, and dyspareunia. Urinary symp- 
toms such as voiding difficulty or stress urinary in- 
continence commonly occur in patients with ante- 
rior vaginal prolapse (24). Many women report the 
need to manipulate the prolapse or use abdominal 
or vaginal pressure in order to facilitate voiding. 
Often patients report a feeling of incomplete emp- 
tying of the bladder. As the prolapse advances, 
many women with prior urinary incontinence will 
report an improvement of this condition. This is 
due to a kinking-type mechanism between the ure- 
thra and the advancing anterior vagina, which re- 
sults in an obstruction to normal urinary flow (23). 
This condition could place the patient at greater 
risk for urinary tract infections. 

Other important medical considerations include 
the presence of urinary urgency or frequency and 
past history of significant diseases, surgeries, med- 
ications, and allergies. If the patient has undergone 
prior pelvic operations, particularly for inconti- 
nence or prolapse, we find it very important to re- 
view these operative notes. There are sometimes 
important technical lessons to be learned from 
them, and this is preferable to learning them intra- 
operatively. Occasionally, such notes may guide 
the surgeon to alter the surgical recommendation. 
At the very least, the operative details, if thor- 
oughly dictated, will add preincision knowledge 
and confidence to the surgical team. 
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Pelvic Examination 


The dynamic pelvic examination for prolapse may 
be conducted in one or more of three positions. 
Examining a patient in the lithotomy position is 
most often used. However, a seated upright posi- 
tion with the same forceful, repeated Valsalva 
bearing-down efforts might contribute high-qual- 
ity observations while maximizing prolapse find- 
ings. Initially, a visual inspection of the external 
genitalia is performed. The examiner should de- 
scribe any exteriorized bulge or abnormality. 
Atrophy, including labial agglutination, pallor, dy- 
strophic changes, or local lesions should be noted. 
The patient is then asked to bear down while the 
examiner gently parts the labia. One may note any 
defects without using the potentially artifact-pro- 
ducing speculum. Should the examiner still have 
difficulty in confirming the total extent of a pro- 
lapse, the patient may be examined in the standing 
position with either leg elevated by a single step. 
This enables the examiner to define the full extent 
of prolapse and its components. A gentle recto- 
vaginal examination, with the thumb in the poste- 
rior vaginal fornix and the index finger in the rec- 
tal ampulla, before and during Valsalva effort, is a 
good diagnostic examination for enterocele. 

The warmed, moistened posterior blade of a 
Graves or Pedersen speculum or a Sims retractor is 
placed, according to vaginal size, to gently depress 
the posterior aspect of the vagina. This allows the 
examiner an optimal view of the anterior vaginal 
wall. After this initial visual examination is com- 
plete, the patient is asked to bear down forcefully 
with her lungs full or to cough. The examiner notes 
extent and place of descent. When examining the 
anterior wall for prolapse, one must not only per- 
form Pelvic Organ Prolapse Quantification 
(POPQ; 25) measurements for prolapse severity, 
but also assign specific sites of defect (i.e., cen- 
tral/midline, PVD, TD). While observing anterior 
descent during Valsalva effort, one ought to pay 
particular attention to the area of the urethrovesi- 
cal crease. It is quite common in patients with an- 
terior pelvic organ prolapse to note rotational de- 
scent of the bladder neck. This finding will usually 
predict a positive cotton swab test for urethral hy- 
permobility. Careful attention is paid to the pres- 
ence or absence of rugal folds, as well as noting 
whether or not there is a loss of the lateral sulcus 
and/or anterior fornix. Other simple tools help an- 
swer the important question: “Is this anterior pro- 
lapse secondary to a central and/or a PVD?” A sep- 
arated ring forcep or Baden vaginal wall analyzer 
is placed into the lateral sulcus and the curve is 
pointed posteriorly toward the ischial spines; the 


lateral vagina is returned to the ATFP and the mid- 
anterior vaginal tissues are elevated. The patient is 
once again asked to strain, and if no further pro- 
lapse is noted, a defect of the paravaginal type is 
strongly suspected (26). Should the midanterior 
wall continue to descend on strain despite instru- 
mental elevation, the patient is likely to have a 
central defect. A PVD, however, is not ruled out. 

The examiner is then able to grade the severity 
of any defects with the POPQ or Baden-Walker 
(27) systems. The POPQ, being quantitative, al- 
lows numerical comparisons between preoperative 
and postoperative and in studying groups of pa- 
tients in research. Since its measurements are con- 
ducted along a linear axis, the POPQ does not in- 
clude side-to-side (e.g., PVD) parameters. This 
and any other findings outside of the POPQ system 
ought to be noted. 

Because of the association of occult stress in- 
continence with anterior prolapse, it is useful to 
note if the patient shows urinary incontinence dur- 
ing repetitive cough with the prolapse reduced. A 
TD is diagnosed by observing the anterior cervical 
fornix. If the normal forniceal indentation is lost 
between the base of the anterior cervical lip and 
the anterior vaginal apex, the patient may be said 
to have a TD. 


Diagnostic Tests 


A thorough history and physical examination in the 
office setting may be all that are necessary in eval- 
uating patients with anterior vaginal prolapse. The 
physician should obtain a urine sample to rule out 
infection in any patient with urinary symptoms. If 
coexisting urinary incontinence is a problem, ap- 
propriate urodynamic testing should be completed 
prior to treatment. If the patient does not currently 
complain of voiding dysfunction or urinary incon- 
tinence yet the anterior prolapse is grade 3 or 
greater, urethral function (via urodynamic evalua- 
tion) should be carefully assessed with the prolapse 
reduced. This is very important in that women with 
severe anterior vaginal prolapse may in fact be con- 
tinent due to urethral kinking (24). Once the pro- 
lapse is effectively reduced, occult or latent stress 
incontinence may be unmasked. Pessaries (28), 
large cotton swabs (Scopettes), or ring forcep-type 
instruments can be used in order to reduce anterior 
prolapse at the time of urodynamic testing. Care 
should be taken to ensure that the prolapse-reduc- 
ing device does not occlude the urethra, causing a 
false-negative cough stress test. If these maneuvers 
lead to urinary leakage with cough or Valsalva (oc- 
cult USI), the surgeon may recommend that an ap- 
propriate anti-incontinence procedure be per- 
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formed at the time of surgical correction for ante- 
rior wall prolapse. 


SURGICAL REPAIR 


The historical suboptimal success and longevity of 
surgical repairs for anterior compartment prolapse 
are well described in this often-mentioned but still 
relevant quote from George White (9): “Ahlfelt 
states that the only problem in plastic gynecology 
left unsolved by the gynecologist of the past cen- 
tury is that of permanent cure of cystocele.” 
Ahlfelt is describing 19th-century results. White 
was active in the early 20th century, trying to find 
a more effective cure at the arcus tendineii. As the 
21st century begins, some studies are showing an 
improved long-term cure rate of this most common 
site for pelvic floor prolapse, the anterior compart- 
ment. Table 28.1 shows surgical outcomes studies 
since 1989, all but one demonstrating acceptable 
success rates for anterior compartment prolapse re- 
pair (29-37). 

One can repair, reattach, and/or replace the 
damaged or torn connective tissues of the anterior 
compartment. Attempts to help patients gain long- 
term cures have been undertaken using each of 
these three surgical techniques. Progress is occur- 
ring. The field is wide open. Some quality surgical 
projects have been undertaken and published. 
Perhaps it is time, with accompanying clinical tri- 
als, to begin opening our therapeutic approaches to 
new possibilities and combinations. Here we will 
review several types of operations for correcting 
prolapse defects of the anterior compartment of the 
pelvic floor. 

The same intraoperative patient care principles 
apply regardless of the type of surgery one is to 
use. All women should be placed into modified 
lithotomy position, with pneumatic compression 
boots, and receive prophylactic antibiotics. 
Utilizing a Lone Star retractor and having the blad- 
der and bowel empty are prerequisites. Having 
available and being familiar with the sizes and va- 
rieties of retractors (Breisky-Navratil, Deaver, 
weighted, and the Miyazaki [Miya] lighted retrac- 
tor; Marina Medical, Hollywood, FL) will increase 
the critically necessary exposure. Use of yellow- 
fin stirrups, careful positioning of the patient in a 
neutral anatomic position, and preventing anyone 
from leaning on or into the patient will minimize 
the risk of neuropathy. The Lone Star vulvovaginal 
retractor with yellow and blue stays and the Gyn- 
tipped Vital Vue suction light irrigator (United 
States Surgical, a division of Tyco Healthcare, LP) 
are, for us, essential exposure tools in every vagi- 
nal operation. 


Examination Under Anesthesia 


The examination under anesthesia (EUA) is quite 
different from the pelvic examination oriented to- 
wards pelvic organ prolapse in the outpatient 
clinic. While the benefits of dynamic Valsalva ef- 
forts vital to maximize accurate grading of pro- 
lapse in the clinic cannot be utilized during EUA, 
one can use them as individual reference points for 
the patient in the OR. Second, with the lighting 
and exposure improved, it becomes easier to accu- 
rately answer clinical questions: What are the 
exact locations of specific defects raised as possi- 
ble sites during the clinical examination? Is a par- 
avaginal defect apical or complete? Is the proximal 
part of the anterior compartment prolapse second- 
ary to a transverse defect with absence of the ante- 
rior fornix? Third, important landmarks may be 
felt in the OR that can change or confirm the entire 
surgical strategic plan (e.g., successfully palpating 
and noting easy accessibility of the tendinous 
arches or sacrospinous ligament). It may not have 
been possible to palpate these critical structures ef- 
fectively in the clinic setting because of examina- 
tion depth and patient sensitivity. When findings of 
clinical evaluation are compared with intraopera- 
tive evaluation of PVDs, inconsistencies have 
been noted, showing the value of a thorough EUA 
(38,39). 


Vaginal Repairs 
Anterior Colporrhaphy 


Incision 

The following central defect (distention) cystocele 
repair is adapted from Dr. David Nichols’ tech- 
nique (19). 

The anterior wall is elevated with Allis clamps 
in the midline at a point where one is able to grasp 
least traumatically. Intracutaneous infiltration with 
0.5% bupivacaine/1:200,000 epinephrine, using a 
27-gauge needle, is carried out until the peri-inci- 
sional area is fully blanched. The anterior wall is 
incised from the apex to | cm short of the urethral 
meatus. 

If anterior colporrhaphy is performed with vagi- 
nal hysterectomy, circumferential cervicovaginal 
incision can be followed by midline anterior full- 
thickness incision between two Allis clamps 
halfway toward the urethral meatus. Early proxi- 
mal dissection (either full- or split-thickness) at this 
point demonstrates local anatomy to ease safe ante- 
rior cul-de-sac entry. Following hysterectomy and 
culdeplasty, one returns to the anterior dissection. 

Absent hysterectomy, the same full-thickness 
curved Mayo scissor midline vertical incision 
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Comparison of Anterior Compartment Surgery Outcomes 


Year/ Criterion for Follow- 
Author Study design Journal n Success rate p success up Other 
Anterior colporrhapy (AC) 
Porges & Case series 1994, 388 97.5% Asymptomatic, 31 mo 
Smilen (29) AJOG no reoperation 
Columbo Randomized 2000, 33 «97% antcolp 0.003 Grade 1, 13.9 yr 39% no 
et al (30) controlled BJOG 35 66% Burch no subjective Mean coitus; 
trial: Burch vs severe 
AC (stress dyspareunia 
urinary 
incontinence 
& pelvic 
organ 
prolapse) 
Weber Randomized 2001, 33 30% standard NS Stage 1 point 23 mo Polygalactin 
et al (31) controlled AJOG 26 42% standard Aa or Ba median 910 mesh; 
trial: 3 24 +mesh 1 mesh 
surgical 46% erosion 
techniques ultralateral 
Korshunov Randomized 2004, 24 88% standard NS Stage 1 point 95mo 14.3% mesh 
et al (32) controlled AUGS/ 21 100% mesh Ba mean required 
trial: SGS partial 
standard vs. oral resection 
polypropylene poster 
mesh to ATFP 
& cardinals 
Gandhi Randomized 2005, 76 79% patch NS Stage 1 13 mo NS by obj 
et al (33) controlled AJOG 78 group (subj median or subj 
trial: 71% control & obj) 
dehydrated 
fascia lata vs. 
standard 
Paravaginal repair 
Abdominal 
Richardson Case series 1981, 233 unspecified 2-8 yr 
et al (34) Obstet 
Gynecol 
Shull & Case series 1989, 149 95% 6-48 mo 
Baden (35) AJOG 
Vaginal 
Shull et al Case series 1994, 62 93% Grade | 1.6 yr 
(36) AJOG 
Young Case series 2001, 100 85% 
et al (37) AJOG (98% PVD cure) Grade | 11 mo 
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directly into the vesicovaginal space is used and 
extended from the apex anteriorly to 1 cm short of 
the urethral meatus, as the two Allis clamps grasp 
and advance along the cut edge. Retracting the 
skin edges with blue Lone Star stays will improve 
exposure. 

Dissection 

Now in the vesicovaginal space (VVS) with ex- 
cellent exposure and lighting, the next step is dis- 
section. It may be effectively performed via two 
alternative depths (Fig. 28.3). The bladder may be 
dissected from the full-thickness anterior vaginal 
wall, developing and remaining in the VVS. This 
is the anterior equivalent of the Goff (19) poste- 
rior colporrhaphy dissection. Alternatively, the 
dissection from the VVS may split the anterior 
vaginal wall between the epithelium and the mus- 
cular-adventitial layer, as it is performed posteri- 
orly in the split-thickness Bullard modification 
(preferred by this author) (19). This technique 
leaves a distinct layer of vaginal muscularis/ad- 
ventitia between the bladder and vaginal epithe- 
lium for separate repair. This dissection path, if 
continued laterally just under the ischiopubic 


rami, gains entry into the retropubic space for the 
vaginal paravaginal repair. 

Sharp technique throughout is advised whether 
using full- or split-thickness dissection depth. One 
or two Allis clamps hold the vaginal skin edge 
above (distal to) the line of dissection. The opera- 
tor’s nondominant hand holds the clamp(s) with 
that index finger at the outside location of the 
vagina where it is being dissected inside. The dom- 
inant hand holds a curved Mayo scissors and that 
index finger stabilizes the fulcrum of the scissors. 
In a real sense, the outside index finger communi- 
cates data to its inside counterpart regarding depth 
of dissection. There are many technical features 
that can only be adequately exchanged in the oper- 
ating room. In general, we find it best to keep the 
scissors parallel and next to the curve of the inner 
vaginal wall, as one cuts and pushes with very lit- 
tle use of spreading, using traction and counter- 
traction, looking to find and enlarge (develop) a 
potential plane. Traction on whatever tissue is 
being dissected off the vagina (vaginal muscularis 
or bladder) toward the contralateral side reveals 
small sites of vaginal attachment to incise. 


SPLIT-THICKNESS 


FIGURE 28.3 @ Two depths of anterior dissection/repair. 1. Layers of the anterior vaginal wall and 
bladder on schematic cross-section; from vaginal lumen going into bladder lumen (B) in the following 
manner: E = vaginal epithelium, M = vaginal muscularis, A = vaginal adventitia merging into bladder ad- 
ventitia, bladder muscularis, bladder mucosa. The solid line represents the full-thickness vaginal incision 
into the VVS. The dotted line shows the incision’s continuation towards the apex. 2. In the split-thickness 
or Bullard anterior dissection, a plane is sharply dissected between the E and the M, whose anteroposte- 
rior and lateral limits are individually determined. A large prolapsing bladder may be inverted with a 3-0 
polyglactin purse-string and imbricated with one or more running or interrupted suture lines in the blad- 
der serosa. Repair strength comes from 2-0 polydioxanone running suture of M. Medially redundant E (x) 
is trimmed. 3. Split-thickness. E closure with running 2-0 polyglactin. 2. Full-thickness. Dissection plane in 
this full-thickness Goff dissection is between vaginal A and bladder A (shared by both organs). As in 2 
split-thickness, prolapsing bladder is imbricated. Full-thickness medial vagina is excised (x). 3. Full-thickness. 
Repair strength comes from full-thickness 2-0 polydioxanone interrupted sutures. 
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Immediately after a definite plane is established 
(white, hypovascular, shiny), the flexed dominant 
index fingertip is inserted into that plane to that 
point where the plane ends and is extended against 
the vaginal undersurface. This will deepen and en- 
large the dissected plane. This act is in complete 
counterdistinction to wrapping a Ray-tec sponge 
around one’s index finger and, with or worse with- 
out an open plane, bluntly pulling the vaginal mus- 
cularis or bladder off the epithelium; such a rough, 
blunt dissection act ought to be avoided. 

Although many vaginal surgeons cease the dis- 
section more medially (31), we prefer to carry 
sharp dissection laterally out to the level of the me- 
dial aspect of the ischiopubic rami, apically to the 
anterior fornix or cuff, and distally to the peri- 
urethral connective tissue. The distal dissection 
limit must often be modified if a concomitant anti- 
incontinence procedure is to be performed. 
Similarly, one may not wish to disturb a well-sup- 
ported anterior vault. There is at least a theoretical 
issue over performing a central repair, especially 
apically, when a PVD may have been missed. The 
anterior colporrhaphy may be seen to aggravate an 
ongoing lateral defect. Could this be one of the 
many possible factors responsible for the high 
(29%) rate of recurrent prolapse surgery (40)? 
There exists, therefore, an ethical and clinical im- 
perative to get the site or sites of anterior wall de- 
fect on clinical examination and EUA “right the 
first time.” 

Venous bleeding can be encountered anywhere 
during anterior compartment dissection but can be 
most troublesome lateral to the urethrovesical 
junction. The minor vessels of the incision or the 
more apical dissection can be fully controlled with 
cautery or hemostat/forceps and cautery. However, 
the larger paraurethral venous sinuses, especially 
those proximate to the anterior aspect of the infe- 
rior pubic ramus, require more attention. Figure- 
of-eight sutures may effectively surround these 
low-pressure complexes, and the knots are brought 
down gently. We use 3-0 polyglactin on a UR-6 
(5/8-circle urologic) needle passed on a Heaney 
needle driver in this tight place to surround the 
bleeding sinus while making the acute curve com- 
plete short of the bone. 

Repair 

Regardless of the depth of dissection and repair 
about to be performed, exposure in the VVS al- 
lows optional plication and imbrication of a large 
prolapsing bladder and its adventitia. This reduces 
the width of the VVS but adds little strength to the 
repair. It may be first plicated with a purse-string 
or other type of running 2-0 polyglactin or polyg- 
lycolic acid suture and imbricated with an inter- 


rupted or running second and sometimes third 
layer of the same material. The strength of the re- 
pair comes from the next layer. In the Goff full- 
thickness repair, the weakened distended excess 
medial vaginal wall is excised. Then, the repair’s 
strength comes from suturing the undersurface of 
the more lateral full-thickness anterior vaginal 
wall where the muscular-adventitial tissue has 
been left connected to the epithelium. Using 
Bullard’s split-thickness technique, the dissected 
muscular-adventitial vaginal layer over the bladder 
is carefully examined. Generally poor tissue and 
specific tears related to pathophysiology or dissec- 
tion are noted and strategies for correction devel- 
oped. Individual, site-specific tears are repaired 
with interrupted 2-0 polydiaxanone. The entire 
dissected layer can be brought together and rein- 
forced in the midline using one or two layers of in- 
terrupted or running 2-0 polydiaxanone. The edges 
of the vaginal epithelium are then brought together 
comfortably with running 2-0 or 3-0 polyglactin 
after the excess is trimmed. 

Regardless of dissection depth choice, one 
must beware of the ureter: it is closer in anterior 
repair than in any other gynecologic surgery (41). 
After initially establishing ureteral location and 
course during total vaginal hysterectomy anterior 
cul-de-sac entry, one ought to palpate it again prior 
to placing the first anterior colporrhaphy suture 
and at any point during the entire surgery where 
one may be within proximity to it. Figure 28.4 de- 
picts a ureteral palpation technique. Gynecologists 
are concerned about avoiding the ureter near the 
uterine vessels during vaginal hysterectomy. A 
site where it is even in closer proximity to opera- 
tive maneuvers is at the initial suturing of an 
anterior colporrhaphy, where it may be within 
0.9 cm (41). 


Paravaginal Repair 


As George White published in 1909 (9) and Cullen 
Richardson in 1976 (22), a major aspect of vaginal 
support consists of lateral connective tissue attach- 
ments from the lateral sulcus of the anterior vagi- 
nal wall to the ATFP. Disruptions of these attach- 
ments can be corrected with high success rates 
utilizing the paravaginal repair, be it via vaginal 
(1,37), abdominal (20,34), or laparoscopic ap- 
proaches (42,43). 


Vaginal Paravaginal Repair 


The vaginal paravaginal repair involves thorough 
anatomic placement of permanent sutures around 
the ATFP, under direct observation within the 
retropubic space/paravesical space by careful dis- 


CHAPTER 28 e Anterior Wall Support Defects 471 


FIGURE 28.4 @  Ureteral palpation technique during vaginal surgery. One method is to begin identifi- 
cation from within or just outside of the anterior cul-de-sac. The dominant index fingertip begins just lat- 
eral to the tractioned Foley balloon (urethrovesical junction). It moves 3 to 4 cm cephalad and lateral, at a 
30-degree angle toward the same shoulder, to the area of the ipsilateral ureterovesical junction. The 
ureter is felt by gentle index fingertip palpation as its volar aspect slides down in an arc posterior and lat- 
eral from 10:30 o'clock on the right side, slowly toward a vaginal Deaver tip at 9 o'clock. One often senses 
one’s fingertip run over the ureter as a nonpulsatile, somewhat mobile, cylindrical tube, quite akin to a 
cooked spaghetti strand, as it approaches the Deaver. Alternatively, it may snap at the edge of the Deaver 
tip or just over its anterior surface. It is generally felt 2 to 4 cm away from the vaginal incision. 


section from the VVS. Therefore, maximum expo- 
sure and lighting are critical. Use of the Lone Star 
retractor with yellow and blue hooks, a la- 
paroscopy drape with two Velcro straps on the me- 
dial thighs, a catheterized bladder, an empty rec- 
tum, and a weighted speculum are all important. 
Additional lighting instruments that we use in- 
clude the Vital Vue Gyn-tip and the Miyazaki 
lighted retractor. 

The lateral limit of the anterior colporrhaphy 
dissection, the ischiopubic ramus, is the beginning 
of the paravaginal dissection. First the ischial 
spine is palpated laterally under the apical end of 
the ramus. Naturally, its anterior facet feels differ- 
ent than it usually does from a posterior perspec- 
tive. Running one’s dominant index finger medi- 
ally, anterior, and cephalad, the operator comes to 


the inferolateral pubic bone. It is not quite as dis- 
tinct as the anterior aspect of the spine and feels 
like a rough corner. These two points are critical 
because they mark the boundaries of the linear 
ATFP to which one will reattach the vaginal ante- 
rior lateral sulcus. 

At 1 to 2 cm anterior to the spine, exerting 
slight lateral, perpendicular pressure on a closed 
curved Mayo scissor, just under the ramus and 
over the volar aspect of the nondominant index 
fingertip, very gently opens a small window into 
the retropubic space. This window is enlarged 
minimally with cautious scissor and fingertip dis- 
section before placing serially sized Breisky or 
Deaver retractors anteriorly and a Miyazaki 
(Miya) lighted retractor medially, all very deliber- 
ately just within the window. Proof that the dissec- 
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tion is correctly in the RPS is obtained by demon- 
strating the pelvic side wall, retropubic fat, and the 
fatty cylindrical obturator neurovascular bundle 
descending at the far limit of the exposure. The 
ATFP is prepared for suturing by carefully retract- 
ing the bladder medially with the Miya lighted re- 
tractor and the ureter and anterior abdominal wall 
anteriorly with a Deaver. A posterior Breisky is op- 
tional. The operator is anxious to obtain optimal 
exposure prior to placing arcus sutures. 
Nevertheless, one must be extremely cautious with 
forward movement of the retractor tips. If the long 
retractor tips are adjusted forward without direct 
observation by the surgeon, they are at high risk of 
endangering large veins. 

Damaged paravaginal attachments result in an 
ATFP that is quite variable to palpation and ap- 
pearance. Palpating between the two landmark 


limits of the arcus will show whether it is present 
or has been torn away from the side wall. In the 
latter case, we suture in the same manner as if it 
were present. The line (arcus) that is or was be- 
tween the two bony prominences serves as a series 
of points 1 cm apart. Each point marks the center 
of a circle around which a O0-grade permanent su- 
ture is sewn, having a diameter of 2 cm, and is 
passed perpendicular to the ATFP. The CT-1 type 
of needle pass may begin with a 1-cm 90-degree 
curve on either the obturator internus or levator ani 
side, turning widely around the real or surmised 
arcus and turning back 90 degrees widely to in- 
clude a 1-cm pass through the other muscle. We 
begin suturing 1.5 cm anterior to the spine (Fig. 
28.5) and move up | cm apart toward the pubic 
bone with each successive vaginal paravaginal re- 
pair stitch. Usually four to six sutures are placed 


FIGURE 28.5 @ Vaginal paravaginal repair: first suture. A = arcus tendineus fascia pelvis (ATFP), B = ob- 
turator internus muscle, C = levator ani muscle, D = obturator neurovascular bundle, E = retropubic fat. 
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on each side in a complete bilateral paravaginal 
defect. We prefer the heavy-jawed 14-inch Nolan 
needle driver, not so much for its extreme length as 
for its jaw’s steadiness and the instrument’s over- 
all ease and security in obtaining the important 
paravaginal wide bites. A long straight needle 
driver facilitates needle retrieval. Alternatively, 
some prefer the Capio Suture Capturing Device 
(Boston Scientific, Natick, MA). Gentle traction in 
the opposite direction on the arcus suture should 
give the sense of a secure purchase. Any doubt 
mandates a second slightly deeper throw while 
placing mild traction on the first throw. The ATFP 
sutures must be kept parallel. The Velcro straps 
that come with the double-aperture laparoscopy 
drape with cystoscopy drainage bag work very 
well for this. Before sewing the arcus sutures to the 
vagina and bladder, we perform the anterior mus- 
cularis plication and other anterior compartment 
procedures as indicated. 

The ATFP sutures are then sewn to the connec- 
tive tissue layers of the bladder and the vagina at 
matching levels. For each of these two points, we 
locate halfway between the ramus and the midline. 
Sewing the vagina and bladder to the ATFP at 
points too lateral results in an inadequate lift. 
Choosing points too medial yields a very dramatic 
anterolateral elevation of a vagina that one cannot 
close. In contrast, sewing and tying at the mid- 
points yields dramatic anterolateral lift and ten- 
sion-free skin closure. Any remaining slight excess 
epithelium is trimmed and the vagina closed with 
running, 2-0 polyglycolic acid or polyglactin 
suture. 


Transverse Defect Repair 


Following vaginal hysterectomy, the anterior vagi- 
nal wall is shorter than the posterior wall due to 
cervical excision. The connective tissue supports 
of the proximal anterior vagina will also be weak- 
ened if there is a transverse defect. This leaves a 
large anterior apical gap and an even larger area 
without a muscular-adventitial layer. Repair of the 
TD is performed as part of the culdeplasty. When 
supporting the apex and orienting the vault more 
horizontally over the levator plate with the high (or 
deep) uterosacral ligament vaginal vault suspen- 
sion (HUS), one must remember the importance of 
lifting the anterior as well as the posterior vault. It 
is important to repair a transverse defect and cervi- 
cal gap as well as to support the proximal anterior 
wall. Many techniques accomplish this (44.45). Is 
the inclusion of the anterior apical skin in the HUS 
adequate to close the cervical gap and repair the 
transverse defect? Do we not often leave a signifi- 


cant anterior apical gap in women suffering from 
transverse defect? 

The technique that follows is one possible 
method to repair a TD, close the cervical gap, and 
help suspend the anterior apex. O polypropyl 
or polydiaxanone sutures support, close, and ele- 
vate the anterior and posterior lateral apices to the 
midcardinal ligament bilaterally, while a midline 
suture connects both anterior and posterior apices, 
right and left sides. During a preliminary vaginal 
hysterectomy, the cardinal ligament pedicle must 
be taken in a manner similar to preparing the 
uterosacral ligaments for HUS. Essentially, this 
means palpation and pedicle preparation such that 
the cardinal ligament pedicle will be free of vessels 
yet its support value maximized. After completion 
of the anterior repair, a running suture is used to 
close the anterior wall. The bilateral and midline 
TD repair sutures are placed as described in Figure 
28.6. It is always wise to repalpate the ureter before 
suturing the cardinal ligament. The HUS, with or 
without wedge excision, may have already been 
performed and wedge closure completed. This 
should not compromise TD repair exposure and 
will facilitate its posterior apical suture site choice. 
Even in the absence of a transverse defect, these 
three sutures help support the apex and close the 
anterior apical gap left from cervical excision. 

Once the surgeon is satisfied with all support and 
anterior work, the sutures are tied and held to facil- 
itate removal should cystoscopy reveal a problem. 
Thorough intravesical evaluation for sutures and 
ureteral patency via IV indigo carmine is essential 
following every major anterior and/or apical opera- 
tion. Failure to see projectile blue dye from one or 
both ureteral orifices mandates investigation. 

To our knowledge this is a new modification for 
anterior apical support and TD repair. We have found 
no studies of any kind either describing this tech- 
nique or quantifying its results in the literature since 
1966. We have not yet studied this technique, as we 
have begun using it only in January 2006. 


Pubourethral Ligament Plication 


When performing an anterior colporrhaphy, what is 
the surgeon to do when the patient complains of 
stress urinary incontinence and demonstrates ure- 
thral hypermobility but has no urodynamic stress in- 
continence on urodynamic evaluation? One can re- 
peat the cough stress test. If it remains negative, one 
may feel hard-pressed to perform a definitive anti- 
incontinence procedure. This is a good opportunity 
to perform the single-suture pubourethral ligament 
plication (PULP), which should decrease urethral 
hypermobility and may eliminate stress urinary in- 
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FIGURE 28.6 @ TD repair. The first stitch starts anteriorly. It is placed 1 to 2 cm from either lateral 
apex: 1 cm from the cut edge, starting inside. If possible, one may start and complete the suture with a 
bite of anterior and/or posterior fibromuscular connective tissue. Next, a secure bite is taken, at least 2 cm 
up from the cut edge of the cardinal ligament pedicle. The anterior lateral apical bite is repeated as a mir- 
ror image at the posterior lateral apex, ending inside opposite the suture’s anterior entry point. Prior to 
anterior and cardinal bites, the ureter should be repalpated. With polypropylene one may spare the vagi- 
nal lumen. After placing one suture on each side, a central suture is placed 1 cm off both midline and cut 
edge, securing both anterior and posterior apices. Simulation of tying by crossing the three TD repair 
stitches will define the need for a second lateral suture on one or both sides. 


continence. Following an anterior vaginal dissec- 
tion, the plication is performed in the manner of 
Dr. David Nichols (19). Condensations of pelvic 
connective tissue between the proximal urethra and 
pubic bone are thoroughly secured with serial Allis 
clamps anterolaterally at 45 degrees. A single far- 
near, near-far delayed absorbable suture around both 
Allis clamps will plicate this pubourethral connec- 
tive tissue, creating a proximal suburethral strap 
(Fig. 28.7). A midline, paravaginal, or any other in- 
dicated reconstructive procedure may be performed. 
Then, redundant vaginal skin is excised and the an- 
terior wall closed with a running 2-0 polyglactin or 
polyglycolic acid suture. We do not consider this an 
anti-incontinence procedure, but rather a urethral 
stabilizer. 


Abdominal Repairs of Anterior Defects 


Abdominal Cystocele Repair 


During an abdominal sacral colpopexy (ASC), 
the anterior short limb of the Y-shaped mesh will 
quite significantly elevate a prolapsing anterior 
vaginal compartment as it primarily supports the 
vault. A grade 3 cystocele may dramatically re- 
turn to grade O with the placement of an ASC 
mesh. During open abdominal procedures, taking 
the bladder sharply off the anterior vagina and 
excising a wedge before closure may treat a mild 
midline anterior vaginal prolapse. While the ante- 
rior support afforded by ASC is real and defini- 
tive, the incidental abdominal wedge does not ap- 
pear to be so. 
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FIGURE 28.7 ®©  Pubourethral ligament placation (PULP). Serial Allis clamps are used to obtain ade- 
quate purchase on the connective tissues running from the proximal urethra at 45 degrees anterolaterally 
to the pubic bone. The Allis clamps are applied to only one ratchet. The PULP stitch of 2-0 polydiaxanone 
is placed in a far-near, near-far manner, which is sewn in a deep-superficial, superficial-deep way that ef- 
fectively plicates and shortens as it creates a proximal suburethral connective tissue strap. 


Abdominal Paravaginal Repair 
Open Paravaginal Repair 


To address paravaginal defects abdominally one 
may use muscle-splitting or muscle-spreading gy- 
necologic incisions. Entering the RPS via a 
Pfannenstiel or vertical midline incision involves 
dissecting between the medial borders of the rec- 
tus muscles and incising the transversalis fascia. 
Retracting the bladder medially, a previously un- 
operated RPS may be easily opened with one’s fin- 
ger, Vital Vue, or curved Mayo scissor directly 
along but not into the posterior aspect of the pubic 
bone and superior pubic ramus. If dense adhesions 
are encountered, careful sharp dissection under di- 
rect visualization is essential. Palpating a series of 
critical landmarks eases the process. 

First, the concave vertical midline pubic sym- 
physis is felt. Gently drawing the finger laterally, 
deep to the anterior aspect of the superior pubic 
ramus, reveals the triangular tendinous Cooper’s 
ligament. Continuing laterally and cephalad the 
finger will gently drop down into the obturator 
notch, out of which falls the obturator neurovascu- 


lar bundle. Progressing gently in a cephalad and 
posterior direction will bring one to the ischial 
spine. As these landmarks are felt, continued 
placement of lights and retractors (bladder infero- 
medially and peritoneal cavity cephalad and 
cephalomedially) visualizes the entire RPS. 
Trendelenburg position and minimally rolling the 
patient dissection side up will improve visualiza- 
tion of the lateral, posterior, and apical aspect of 
the RPS. The posterior border of the RPS is the 
retropubic surface of the vagina, with the bladder 
medial. The obturator internus muscle marks its 
lateral border. The junction of the two is the ATFP. 
Arising from the nearby arcus tendineus levator 
ani, the levator ani muscle runs posterior. 

As one gently eases the bladder medially, the 
exposed lateral depths of the RPS demonstrate the 
long junction of a vertical wall meeting with a hor- 
izontal wall. This is where the vertical obturator 
internus muscle meets the horizontal vaginal lat- 
eral sulcus at the ATFP. The limits of this ATFP are 
easily palpated as the inferolateral pubic bone cau- 
dad and the ischial spine cephalad. The junction it- 
self, the ATFP or white line, may not be white at 
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all; its appearance is quite variable depending 
upon the nature of the PVD. Having found the two 
bony landmarks, we take large sutures around the 
line connecting the two points. Although the 
ATFP’s condition in PVD is quite variable, the 
sharp angle seen where the vertical obturator inter- 
nus meets the horizontal lateral vagina clarifies 
any ATFP suture placement dilemma. Naturally, 
the junction of vertical and horizontal is often sep- 
arated; this is the defect. To repair the defect one 
should continue to use the junction line between 
the two bony points as a series of suture centers for 
large (2-cm diameter) permanent stitches reattach- 
ing the lateral vaginal sulcus to the obturator inter- 
nus, trying to include both ATFP and superior lev- 
ator ani. 

The vaginal vault is the keystone of pelvic sup- 
port and we must focus on it during every recon- 
structive operation. When PVDs are partial, the 
defect occurs first at the apical end; therefore, we 
feel it most important to primarily sew the apex of 
the defect. The index and middle fingers of the 
nondominant hand intravaginally elevate the api- 
cal anterior sulcus. This will further help delineate 
both anatomy and defect. The intravaginal finger 
will aid in judging the depth of the needle to spare 
the vaginal lumen, while obtaining a wide 1-cm- 
long bite. If the suture is thin and short, it will in- 
crease the risk of tear-out when exposed to impact 
activities. 

After sewing the vaginal apical sulcus, the nee- 
dle is passed widely around the inferior aspect of 
the obturator internus fascia, 1.5 cm anterior to the 
ischial spine. Continuing toward the pubis, 2-cm- 
diameter sutures are placed reattaching the lateral 
vagina to the pelvic side wall, 1 to 1.5 cm apart. If 
bleeding occurs on suturing, tying them will usu- 
ally stop it. They are otherwise held parallel. After 
all sutures are placed, the knots are tied, again 
from spine towards the pubis. 


Laparoscopic Paravaginal Repair 


The goal of laparoscopic pelvic reconstruction is 
to accomplish the same type of pelvic repair that 
would otherwise be done through an open incision. 
Miklos et al (43) describe their laparoscopic repair 
as follows. Utilizing an infraumbilical open la- 
paroscopy technique and three ancillary ports, the 
peritoneal cavity is entered and the superior blad- 
der border identified with retrograde fill. 
Transperitoneal entry into the RPS above the blad- 
der reflection is confirmed by the presence of 
loose areolar tissue. From this point and following 
bladder drainage, RPS exposure, identification of 
landmarks, and visualization of RP anatomy fol- 


lows just as it did during the open abdominal and 
vaginal approaches. Again, an intravaginal finger 
may aid in demonstrating the location and extent 
of the PVD on either side. The first stitch is near 
the vaginal apex and then the obturator internus 
muscle and fascia, with the ATFP if present, all 
within 1 to 2 cm of the ischial spine. This may be 
secured with extracorporeal knot tying. Four or 
five similar sutures are placed between the ischial 
spine and the midurethra and repeated on both 
sides for the very common bilateral defects. 


Augmented Repairs 


Long-term cystocele cure rates vary widely in the 
recent literature, more likely due to evolving pa- 
tient-centered outcome measures than to different 
procedures utilized or surgeons performing them. 
Reliable authors have reached long-term success 
rates between 40% and 97% (see Table 28.1). The 
pelvic connective tissues have been weakened 
and/or torn. The muscles and nerves are often 
damaged. Although we may reattach connective 
tissue to strong locations, the tissue we are using is 
weak. Therefore, might it be worthwhile to replace 
or reinforce badly damaged or absent muscular- 
connective tissue with biologic graft or synthetic 
mesh? The ideal mesh would be permanently 
strong, made of monofilament single inert fibers 
that are not woven but form a very large pore. The 
vaginal bacterial flora should find the pores too 
large for colonization, yet they should allow the 
body’s defensive and connective tissue cells ac- 
cess to get through and do their work. 
Polypropylene has been rated a type I mesh in an- 
terior compartment prolapse erosion risk (the least 
likely to cause erosion). Erosion is a localized de- 
nudation of vaginal epithelium that can leave gran- 
ulation, usually in the form of a small circle (up to 
1 X 1 cm) in the midincision line. This may be 
asymptomatic (exposure) or cause mucosan- 
guinous discharge. Further discussion of vaginal 
mesh is in a dedicated chapter. Unfortunately, up 
until 2006, there has been a good deal of “heat” 
from both the pro- and anti-mesh and graft sides, 
without benefit of real light in the form of high- 
level clinical research from either. 


COMMENTS 


The body of this chapter is meant to demonstrate 
how we have begun to finally put an end to 
Ahlfelt’s admonition. The long-term success of an- 
terior compartment prolapse surgery, based on 
high-quality objective and subjective outcome 
measures, patient-centered goals, and quality-of- 
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life instruments, will improve during the next two 
decades. Why? Our subspecialty is rapidly grow- 
ing. The number of fellowship-trained urogynecol- 
ogists, both in academic and private practice, has 
enlarged greatly during the past decade as our 
American Urogynecologic Society has similarly 
shown dramatic growth. Our better pelvic floor re- 
search is both of high quality and creative. Newer 
imaging, epidemiologic, biomechanical, risk as- 
sessment, and basic science studies will possibly 
lead us all the way to effective preventive strate- 
gies to help avoid a significant percentage of ante- 
rior compartment and other forms of prolapse. 
John DeLancey, during his SGS presidential ad- 
dress at the First Joint AUGS/SGS Meeting in 
2004, set for us a goal of “25% prevention and 
25% treatment improvement achieved by 2025” 
(46). Therapeutically, reconstructive pelvic sur- 
geons’ techniques, experience, and instrumenta- 
tion are becoming more often expert as their train- 
ing and understanding continue to rapidly grow 
and evolve. 

As the newest therapeutic wave to hit the clini- 
cal shore, synthetic meshes and organic grafts 
should be evaluated via type I evidence-based re- 
search. They ought to be studied in randomized 
clinical trials, controlled against today’s best re- 
constructive operations without augmentation. If, 
for example, an anterior colporrhaphy with 
polypropylene mesh, properly anchored, albeit 
tension-free, demonstrates a higher 2-year or bet- 
ter 5-year success rate without an increased com- 
plication rate than the standard repair, then the 
mesh anterior colporrhaphy ought to gain broad 
credibility and general acceptance. 

Whether the mesh and/or graft wave proves a 
success and eventually covers most recurrent pro- 
lapses or ends as so many other failed waves have 
is a story soon to be told. With or without meshes 
and grafts, this extraordinarily common and trou- 
bling problem of anterior prolapse is gradually re- 
sponding better to our newer reconstructive pelvic 
surgical procedures. As the beautifully intricate 
three-dimensional anatomy, pathophysiology, and 
surgery of anterior pelvic floor prolapse reach a 
deeper clarity to all of us, who now constitute a 
critical mass of fully trained subspecialty gyneco- 
logic surgeons, we can truly expect to see contin- 
ued improvements in all aspects of reconstructive 
surgical outcomes. Also, using public awareness 
programs to transmit lessons learned from our epi- 
demiologic and other research colleagues who are 
defining prolapse risk factors, a new generation of 
women may learn how to minimize their potential 
for pelvic floor prolapse. In the anterior prolapse 
category of pelvic floor dysfunction, an increase in 


both prevention and surgical efficacy will mean a 
great deal to our patients, where the prevalence is 
now 34% and the problem so often becomes a 
major disturbance to a woman’s life. 


REFERENCES 


1. Weber AM, Walter MD. Anterior vaginal prolapse: 
Review of anatomy and techniques of surgical repair. 
Obstet Gynecol 1997;89:3 11-318. 

2. Boreham MK, Wai CY, Miller RT, et al. Morphometric 
analysis of smooth muscle in the anterior vaginal wall 
of women with pelvic organ prolapse. Am J Obstet 
Gynecol 2002;187(1):56-63. 

3. Albright TS, Gehrich AP, Davis GD, et al. Arcus 
tendineus fascia pelvis: A further understanding. Am J 
Obstet Gynecol 2005;193:677—68 1. 

4. DeLancey JOL. Anatomic aspects of vaginal eversion 
after hysterectomy. Am J Obstet Gynecol 1992;166: 
1717-1728. 

5. Tunn R, DeLancey JOL, Quint EE. Visibility of pelvic 
organ support system structures in magnetic resonance 
images without an endovaginal coil. Am J Obstet 
Gynecol 2001;184:1156—1163. 

6. DeLancey JO, Kearney R, Chou Q, et al. The appear- 
ance of levator ani muscle abnormalities in magnetic 
resonance images after vaginal delivery. Obstet Gynecol 
2003;101(1):46-S3. 

7. Aronson MP, Bates SM, Jacoby AF. Periurethral and 
paravaginal anatomy: an endovaginal magnetic reso- 
nance imaging study. Am J Obstet Gynecol 1995;173(6): 
1702-1708. 

8. Hendrix SL, Clark A, Nygaard I, et al. Pelvic organ pro- 
lapse in the Women’s Health Initiative: Gravity and gra- 
vidity. Am J Obstet Gynecol 2002;186:1160-1166. 

9. White GR. Cystocele, a radical cure by suturing lateral 
sulci of vagina to white line of pelvic fascia. JAMA 
1909;21:1707-1710. 

10. Leffler KS, Thompson JR, Cundiff GW, et al. 
Attachment of the rectovaginal septum to the pelvic 
sidewall. Am J Obstet Gynecol 2001;185(1):41-43. 

11. Abrams P, Cardozo L, Fall M, et al. Standardization 
Subcommittee of the International Continence Society. 
The standardization of terminology in lower urinary 
tract function. Urology 2003;61(1):37-49. 

12. Smith AR, Hosker GL, Warrell DW. The role of puden- 
dal nerve damage in the etiology of genuine stress in- 
continence in women. Br J Obstet Gynaecol 1989;96: 
29-32. 

13. Norton PA, Baker JE, Sharp HC, et al. Genitourinary 
prolapse and joint hypermobility in women. Obstet 
Gynecol 1995;85:225—228. 

14. Chiaffarino F, Chatenoud L, Dindelli M, et al. Reproduc- 
tive factors, family history, occupation, and risk of uro- 
genital prolapse. Eur J Obstet Gynecol Reprod Biol 
1999;82(1):63-67. 

15. Swift SE, Pound T, Dias JK. Case-control study of eti- 
ologic factors in the development of severe pelvic organ 
prolapse. Int Urogynecol J 2001;12(3):187-192. 

16. Kahn MA, Radecki Breitkopf C, Valley MT, et al. 
Pelvic Organ Support Study (POSST) and bowel symp- 
toms: Straining at stool is associated with perineal and 
anterior vaginal descent in a general gynecologic popu- 
lation. Am J Obstet Gynecol 2005;192(5):1516—1522. 

17. Schaffer JI, Wai CY, Boreham MK. Etiology of pelvic 
organ prolapse. Clin Obstet Gynecol 2005;48(3): 
639-647. 


478 SECTION IV e Disorders of Pelvic Support 


20. 


21. 


22. 


23, 


24. 


25: 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


. Norton PA. Pelvic floor disorders: the role of fascia and 


ligaments. Clin Obstet Gynecol 1993;36(4):926-938. 


. Nichols DH, Randall CL, eds. Vaginal surgery, 4th ed. 


Baltimore: Williams & Wilkins, 1996. 

Richardson AC. Paravaginal repair. In: Hurt WG, ed. 
Urogynecologic surgery. Maryland: Ashland Publishers, 
1992;5-3:73-80. 

White GR. An anatomical operation for the cure of cys- 
tocele. Read before the 24th annual Meeting of the 
American Association of Obstetricians/Gynecologists, 
Louisville, KY, September 1911. 

Richardson AC, Lyons JB, Williams NL. A new look at 
pelvic relaxation. Am J Obstet Gynecol 1976;126: 
568-573. 

Romanzi LJ, Chaikin DC, Blaivas JG. The effect of 
genital prolapse on voiding. J Urol 1999;161(2): 
581-586. 

Bump RC, Fantl JA, Hurt WG. The mechanism of uri- 
nary incontinence in women with severe uterovaginal 
prolapse: results of barrier studies. Obstet Gynecol 1988; 
72(3 pt 1):291-295. 

Bump RC, Mattiasson A, Bo K, et al. The standardiza- 
tion of terminology of female pelvic organ prolapse and 
pelvic floor dysfunction. Am J Obstet Gynecol 1996; 
175(1):10-17. 

Whiteside JL, Barber MD, Paraiso MF, et al. Clinical 
evaluation of anterior vaginal wall support defects: in- 
terexaminer and intraexaminer reliability. Am J Obstet 
Gynecol 2004;191(1):100—104. 

Baden WF, Walker TA. Statistical evaluation of vaginal 
relaxation. Clin Obstet Gynecol 1972;15:1070—1072. 
Bhatia NN, Bergman A. Pessary test in women with uri- 
nary incontinence. Obstet Gynecol 1985;65(2):220-226. 
Porges RF, Smilen SW. Long-term analysis of the sur- 
gical management of pelvic support defects. Am J 
Obstet Gynecol 1994;171:1518-1528. 

Colombo M, Vitobello D, Proietti F, et al. Randomized 
comparison of Burch colposuspension versus anterior 
colporrhaphy in women with stress urinary inconti- 
nence and anterior vaginal wall prolapse. Br J Obstet 
Gynaecol 2000;107(4):544—-551. 

Weber AM, Walter MD, Piedmonte MR, et al. Anterior 
colporrhaphy: A randomized trial of three surgical tech- 
niques. Am J Obstet Gynecol 2001;185:1299-1306. 
Korshunov MY, Sergeeva IV, Zhivov AV, et al. 
Prospective randomized controlled trial of polypropy- 
lene mesh to prevent recurrence of anterior vaginal pro- 
lapse. Oral Poster Presentation, AUGS/SGS Joint Sci- 
entific Meeting, San Diego, CA, August 2004. 


33 


34. 


35. 


36. 


38. 


39. 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


. Gandhi S, Goldberg RP, Kwon C, et al. A prospective 
randomized trial using solvent dehydrated fascia lata 
for the prevention of recurrent anterior vaginal wall pro- 
lapse. Am J Obstet Gynecol 2005;192:1649-1654. 
Richardson AC, Edmonds PB, Williams NL. Treatment 
of stress urinary incontinence due to paravaginal fascial 
defect. Obstet Gynecol 1981;57:357-362. 

Shull BL, Baden WF. A six-year experience with par- 
avaginal defect repair for stress urinary incontinence. 
Am J Obstet Gynecol 1989;160:1432—1440. 

Shull BL, Benn SJ, Kuehl TJ. Surgical management of 
prolapse of the anterior vaginal segment: an analysis of 
support defects, operative morbidity, and anatomic out- 
come. Am J Obstet Gynecol 1994;171(6):1429-1439. 

. Young SB, Daman JJ, Bony LG. Vaginal paravaginal 
repair: One-year outcomes. Am J Obstet Gynecol 2001; 
185:1360—1367. 

Barber MD, Cundiff GW, Weidner AC, et al. Accuracy 
of clinical assessment of paravaginal defects in women 
with anterior vaginal wall prolapse. Am J Obstet 
Gynecol 1999;181(1):87—90. 

Segal JL, Vassallo BJ, Kleeman SD, et al. Paravaginal 
defects: prevalence and accuracy of preoperative detec- 
tion. Int Urogynecol J 2004; 15(6):378-383. 

Olsen AL, Smith VJ, Bergstrom JO, et al. Epidemiology 
of surgically managed pelvic organ prolapse and urinary 
incontinence. Obstet Gynecol 1997;89(4):501—506. 
Hofmeister FJ. “Cinefluorography” video. Marquette 
University Medical School, Milwaukee Hospital, 
Milwaukee County Hospital. 

Weber AM. New approaches to surgery for urinary incon- 
tinence and pelvic organ prolapse from the laparoscopic 
perspective. Clin Obstet Gynecol 2003;46(1):44-60. 
Miklos JR, Moore RD, Kohli N. Laparoscopic pelvic 
floor repair. Obstet Gynecol Clin North Am 2004;31(3): 
551-565. 

Cruikshank SH, Kovac SR. Anterior vaginal wall culde- 
plasty at vaginal hysterectomy to prevent posthysterec- 
tomy anterior vaginal wall prolapse. Am J Obstet 
Gynecol 1996;174(6):1863—1872. 

Shull BL, Bachofen C, Coates KW, et al. A transvaginal 
approach to repair of apical and other associated sites of 
pelvic organ prolapse with uterosacral ligaments. Am J 
Obstet Gynecol 2000;183:1365—1374. 

DeLancey JOL. The hidden epidemic of pelvic floor dys- 
function: achievable goals for improved prevention and 
treatment. Am J Obstet Gynecol 2005;192(5):1488-1495. 


CHAPTER 29 


Apical Support Defects 


INTRODUCTION 


Pelvic organ prolapse (POP) is a common condi- 
tion, with an estimated 225,964 surgical procedures 
performed in 1997, according to the National 
Hospital Discharge Survey (1). There is an 11% 
lifetime risk of surgery for prolapse and urinary in- 
continence, with a reoperation rate of about 30% 
(2). The annual cost for treating POP has been esti- 
mated to be $1 billion (3). Prolapse treatment op- 
tions include observation without intervention, pes- 
sary fitting, or surgery, as previously discussed in 
Chapter 27. This chapter provides a comprehensive 
review of surgical management of apical support 
defects and a decision analysis for choosing an ap- 
propriate procedure. 

Anatomical studies of vaginal support have 
demonstrated different levels of support, and POP 
in any given patient is usually a combination of 
support defects. The uterosacral and cardinal liga- 
ments provide level I support of the vaginal apex; 
the lateral attachments of the endopelvic fascia and 
vagina to the arcus tendineus fascia pelvis con- 
tribute level II support of the anterior and posterior 
vaginal walls; and the perineal membrane and per- 
ineal body ensure level MI support of the distal 
vagina and surrounding structures (urethrovesical 
junction and perineum) (4). The muscular integrity 
and neurological function of the levator ani also 
play a critical role in the support mechanism. 
Proper surgical correction requires identification of 
the anatomical defects, which can be present at the 
vaginal apex, rectovaginal fascia, and pubocervical 
fascia. Recent studies displayed a high correlation 
of apical descensus with anterior vaginal wall pro- 
lapse (5,6). While this seems relatively intuitive, it 
emphasizes the need for appropriate apical suspen- 
sion to adequately correct anterior vaginal wall 
prolapse. Posterior vaginal wall prolapse may also 
be correlated with apical support, although the de- 
gree of correlation seems less than that of the ante- 
rior wall. Surgical repair frequently combines re- 
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pairs of the anterior vaginal wall, posterior vaginal 
wall, and vaginal apex, depending on the specific 
support defects present. Consequently, proper iden- 
tification of all support defects is essential, and cor- 
rection of apical support is frequently the corner- 
stone of many prolapse surgeries. 

Prolapse surgery should strive to alleviate 
symptoms related to pelvic support, restore normal 
anatomical relationships, optimize bladder, bowel, 
and coital function, and correct coexisting pelvic 
pathology using a durable repair with low morbid- 
ity. In choosing the best procedure for a patient, 
surgery should be individualized taking into ac- 
count patient factors, surgeon factors, as well as pa- 
tient preferences and expectations. Patient factors 
include those that potentially increase the risk of re- 
current prolapse (prior prolapse surgery, severity of 
prolapse [7], young age [7], wide genital hiatus [8], 
levator weakness, and increased intra-abdominal 
pressures from occupation/recreation involving 
heavy lifting, continual cough from tobacco use, 
obesity, and chronic constipation) and those that 
may favor one approach over another due to mor- 
bidity and effect on vaginal dimensions (comorbid 
conditions, obesity, shortened vaginal length). 
Surgeon factors that influence selection of a spe- 
cific procedure include the surgeon’s repertoire, 
specific surgical expertise, concomitant procedures 
planned (hysterectomy, incontinence surgery, cys- 
tocele repair, rectocele repair), and existing biases. 
These factors are all greatly influenced by resi- 
dency and/or fellowship training. 


SURGICAL PROCEDURES FOR APICAL 
SUPPORT 


Apical support procedures can be divided into three 
groups: restorative procedures that use native sup- 
port structures; compensatory procedures that add a 
graft for increased strength; and obliterative proce- 
dures that close the vaginal lumen. Sacral colpopexy 
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is the most commonly utilized compensatory repair. 
While typically performed through a laparotomy, it 
can also be accomplished laparoscopically. It is 
widely considered to be the most durable surgical 
procedure for anatomical support of the vaginal 
apex, with the lowest rate of recurrent vault prolapse 
(9-12). There are several restorative procedures, 
which are usually vaginal repairs, including 
uterosacral ligament suspension, sacrospinous liga- 
ment fixation, iliococcygeus suspension, and 
McCall culdoplasty. Obliterative procedures such as 
the LeFort colpocleisis or total colpocleisis/colpec- 
tomy are less invasive and offer success rates similar 
to sacral colpopexy, with low complication rates. 
Although these are apical support procedures, they 
are covered in detail in Chapter 31. This chapter will 
concentrate on restorative and compensatory proce- 
dures that maintain vaginal integrity. 

There is a wide variety of opinion regarding the 
optimal vaginal procedure, and there are no prospec- 
tive comparative studies. There are retrospective and 
prospective trials comparing sacral colpopexy to 
sacrospinous ligament fixation, with conflicting re- 
sults. Sacral colpopexy appears to have less recur- 
rent apical prolapse, but there may be advantages of 
the vaginal approach such as decreased morbidity, 
less postoperative pain, and quicker return to activi- 
ties of daily living. There may not be an advantage 
for either approach when considering symptomatic 
improvement or overall patient satisfaction. 
Alternatively, one approach may have benefits for 
certain patient populations. Therefore, surgeons 
must decipher the literature to determine the best ap- 
proach for a particular patient. The choice of proce- 
dure also depends on the surgeon’s comfort with a 
procedure and his or her ability to perform a variety 
of different operations for apical prolapse. 

The purpose of the following sections is to pro- 
vide an in-depth analysis of the most commonly 
used restorative and compensatory repairs. 
Surgical technique will be discussed with specific 
attention paid to key steps in the procedures. 
Anatomical outcomes, symptomatic improvement, 
and complication rates will be reviewed based on 
the available literature. After this has been outlined 
for each individual surgery, the results of compar- 
ative studies, both prospective and retrospective, 
will be appraised. 


Restorative Procedures 


McCall Culdoplasty 


Surgical Technique 

McCall was the first to publish a technique known 
by many as the “New Orleans culdoplasty” that 
used the uterosacral ligaments for support and 


treatment of enterocele. While he named the tech- 
nique the “posterior culdeplasty,” the technique 
became known as the McCall culdoplasty (13). 
Though described initially as a primary apical sup- 
port procedure at the time of vaginal hysterectomy, 
many utilize the McCall culdoplasty prophylacti- 
cally to prevent enteroceles. Apical descensus per- 
mitting vaginal hysterectomy suggests the need for 
an apical support procedure to prevent develop- 
ment of vaginal vault prolapse. 

The McCall culdoplasty has been modified 
over the years, but the basic principles remain un- 
changed. McCall recommended placement of in- 
ternal nonabsorbable sutures and external ab- 
sorbable sutures. He advocated at least three 
internal nonabsorbable sutures, with the first su- 
ture placed approximately 2 cm above the cut edge 
of the uterosacral ligament. After stitching the 
uterosacral ligament, several bites of peritoneum 
overlying the rectum, including the redundant en- 
terocele sac, are taken at 1- to 2-cm intervals until 
the contralateral uterosacral ligament is reached 
and stitched. While the ends of the first suture are 
held, additional internal sutures are placed proxi- 
mal to the first. The number of internal sutures de- 
pends on the size of the enterocele. Next, the ex- 
ternal absorbable sutures are placed just lateral to 
the midline, near the vaginal cuff, through the 
proximal posterior vaginal wall and peritoneum. 
The posteromedial aspect of the ipsilateral liga- 
ment is then sutured, followed by the contralateral 
ligament, and finally the suture exits the peri- 
toneum and proximal posterior vaginal wall close 
to the cuff just lateral to the midline at the level of 
insertion. McCall recommended three external su- 
tures, placed at intervals between the internal 
stitches, with the highest suture placed at the top of 
the newly supported vagina. Internal sutures are 
tied first, followed by external sutures, plicating 
the uterosacral ligaments to the posterior vaginal 
cuff and obliterating the cul-de-sac. 

Modifications of this technique have subse- 
quently been developed, including the Mayo, Mayo- 
McCall, modified, and high McCall culdoplasty. 
These variations differ with respect to the number of 
internal and external sutures, shortening of the 
uterosacral ligaments, and external sutures that in- 
corporate the cul-de-sac peritoneum. When perform- 
ing this procedure, we typically use one or two non- 
absorbable internal sutures followed by a single 
absorbable external suture, all of which incorporate 
cul-de-sac peritoneum. The external McCall suture 
is normally tied after cuff closure by pushing the cuff 
cephalad toward the sacrum. Cuff closure can be 
considerably more challenging after these sutures 
have already been tied into place (Fig. 29.1). 
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FIGURE 29.1 @® McCall culdoplasty. (A) The three internal stitches have been placed from one 
uterosacral ligament to the other, incorporating peritoneum in between. (B) In the upper frame, the inter- 
nal stitches are tied down, plicating the uterosacral ligaments in the midline. In the lower frame, the ex- 
ternal stitches are tied down, suspending the vaginal cuff to the uterosacral ligaments. 


Surgical Outcomes 

McCall (13) reported on a series of 45 patients un- 
dergoing posterior culdeplasty. All but two proce- 
dures were done at the time of vaginal hysterec- 
tomy. Follow-up ranged from 3 months to 3 years, 
and there had been no known cases of recurrent 
enterocele formation or vault prolapse. The proce- 
dure was found to restore vaginal length without 
shortening. 

Symmonds et al (14) evaluated the results of 
180 patients undergoing a Mayo culdoplasty for 
grade III or IV vault prolapse. Successful repair 
based on anatomical assessment, and overall pa- 
tient satisfaction was accomplished in 142 (89%) 
of the 160 patients available for follow-up between 
1 and 12 years postoperatively. Nine (5.5%) 
women had “fair” results, all of whom had ade- 
quate apical support but required reoperation for 
recurrent anterior or posterior wall prolapse. Seven 
(4%) of the nine who had “poor” results required 
reoperation to obtain a “good” result. Among the 
other two patients with a “poor” result, one had re- 
current vault prolapse and the other died postoper- 


atively from a myocardial infarction. Other serious 
complications were rare. 

Webb et al (15) reported on 660 women under- 
going Mayo culdoplasty for primary repair of post- 
hysterectomy vault prolapse. Subjective outcomes 
of mailed and telephone questionnaires revealed 
an absence of prolapse symptoms, overall satisfac- 
tion, and a low reoperation rate for the majority of 
respondents. Low intraoperative and perioperative 
complication rates were observed: 2.3% cysto- 
tomy or proctotomy repaired immediately without 
sequelae, 1.3% vault hematoma, 0.6% cuff celluli- 
tis or abscess, and 2.2% blood transfusions. 

Karram et al (16) performed a large retrospec- 
tive case series of high uterosacral ligament sus- 
pension with plication, a similar but modified 
McCall culdoplasty. The uterosacral ligaments and 
intervening peritoneum were plicated with nonab- 
sorbable sutures and the superior aspects of the 
pubocervical and rectovaginal fascia were then an- 
chored to the ligaments on each side using delayed 
absorbable sutures. Of the 168 women available 
for follow-up, 150 (89%) were “happy” or “satis- 
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fied” with their results at an average of 21.6 
months. There were two (1%) apical recurrences 
and a 5.5% overall reoperation rate, with an addi- 
tional 5% having at least grade 2 recurrent pro- 
lapse that was either asymptomatic or did not re- 
quire further treatment. There was also one small 
bowel injury that required laparotomy and one 
postoperative ileus from a pelvic abscess that re- 
quired delayed laparotomy, abscess draining, and 
colonic diversion. 

Colombo and Milani (17) retrospectively eval- 
uated 62 women undergoing a modified McCall 
culdoplasty for grade 2 or 3 uterine prolapse using 
a series of three absorbable sutures. Over a median 
follow-up of 3 years, 15% had recurrent prolapse, 
but only 5% had recurrences that involved the 
vaginal apex. There were no major complications. 

A major concern in surgeries that require suture 
placement through the uterosacral ligament is 
ureteral injury. McCall culdoplasty procedures 
have low rates of ureteral injury, ranging from 0% 
to 3%. Colombo (17) and Symmonds (14) did not 
observe any ureteral injuries in their series. This is 
in contrast to the larger Webb et al (15) series of 
660, with four (0.6%) ureteral injuries: 1 patient 
developed a ureterovaginal fistula requiring 
ureteroneocystotomy; | injury resolved with ob- 
servation; | patient required stent placement; and 
1 patient needed laparotomy with removal of the 
modified McCall sutures. Most likely these four 
cases present only the symptomatic postoperative 
ureteral obstructions. The true ureteral injury rate 
may be higher with potentially asymptomatic un- 
diagnosed cases in the absence of routine intraop- 
erative cystoscopy. Using universal intraoperative 
cystoscopy, Karram et al (16) had five (3%) 
ureteral injuries: four involved ureteral kinking, 
which resolved after releasing the sutures, and one 
ureterotomy requiring ureteral reimplantation. 
Aronson et al (18) more recently reported only 
three (0.7%) ureteral injuries in 411 consecutive 
cases using intraoperative cystoscopy with intra- 
venous indigo carmine, with only one (0.24%) at- 
tributable to a Mayo-McCall uterosacral ligament 
suspension. 

While the above procedures document success 
rates for McCall culdoplasty as an apical support 
procedure, many consider it primarily for preven- 
tion and treatment of enteroceles. Cruikshank and 
Kovak (19) performed a randomized control trial 
comparing three different surgical treatments to 
prevent enterocele formation at the time of vaginal 
hysterectomy. At 3 years, the modified McCall 
culdoplasty had fewer stage I and stage II posterior 
superior vaginal segment (enterocele) recurrences 
(2/33 vs. 10/33 and 13/33 in the other two groups, 


p = 0.004). Thus, McCall culdoplasty is useful for 
prevention and treatment of enteroceles as well as 
apical support. 


Uterosacral Ligament Suspension 


Surgical Technique 
The uterosacral ligaments have been utilized in 
vaginal reconstructions as early as 1927, when 
Miller (20) described bilateral suspension of the 
vaginal vault to the uterosacral ligaments. 
Techniques have evolved over time with modifica- 
tions to the attachment sites, plication methods, 
and cul-de-sac closure. More recently there has 
been a trend to leave the uterosacral ligaments in a 
more physiologic position without midline plica- 
tion. We believe this to be the major distinction be- 
tween the McCall culdoplasty techniques listed 
above and uterosacral ligament suspensions. 
Following vaginal hysterectomy or posthys- 
terectomy cuff colpotomy, the patient is placed in 
Trendelenburg position and the small bowel is 
packed away using a moistened 6-inch Kerlix 
sponge. Breisky-Navratil retractors help deflect 
the rectum medially and the bowel and surgical 
pack cephalad. The remnants of the distal 
uterosacral ligaments are identified and grasped. 
Caudal traction on the distal uterosacral ligament 
along with the use of a headlamp facilitates visual- 
ization of the fanlike projection toward the 
sacrum. The first nonabsorbable suture of at least 
2-0 gauge is placed at the level of the ischial spine, 
with care taken to avoid locations within 1 cm of 
the anterior edge of the uterosacral ligament, 
where the ureter is more vulnerable. Traction on 
this first suture assists placement of a second more 
proximal suture approximately 1 cm craniosacral 
to the ischial spine. One end of each suture is then 
secured to the pubocervical fascia and anterior 
vaginal wall excluding the epithelium and the 
other to the rectovaginal fascia and posterior vagi- 
nal wall excluding the epithelium. If using two su- 
tures on each side, the proximal uterosacral suture 
is placed approximately 1 cm medial to the distal 
uterosacral suture, which is secured near the angle 
of the vaginal cuff. Some authors have advocated 
placing up to three sutures on each side; however, 
we have concerns about increased risk of sacral 
trunk nerve injury (especially S2 and S3) with a 
third suture placed closer to the sacrum as well as 
with deep suture placement. An additional nonab- 
sorbable mattress suture approximates the midline 
pubocervical and rectovaginal fascia, preventing 
enterocele formation. Next the sutures are tied into 
place and the long ends held until cystoscopy con- 
firms ureteral patency. The sutures are then 
trimmed and the cuff is closed (Fig. 29.2). Stent 


bilateral uterosacral ARE 
sutures pet’ 
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FIGURE 29.2 ®  Uterosacral ligament suspension. After one arm of each uterosacral suture has been 
passed through the pubocervical fascia and the other through the rectovaginal fascia on each side, they 
are tied down, anchoring the vaginal cuff to the proximal uterosacral ligaments. Additional sutures are 
placed in the midline, approximating the anterior and posterior fascia in the middle. The end result is a 


normal vaginal axis and length. 


placement may be attempted in the absence of 
ureteral flow. Usually, release of the distal 
uterosacral suture alleviates the obstruction caused 
by kinking of the ureter. Direct ureteral injury re- 
quiring reimplantation is rare. Nevertheless, post- 
operative cystoscopy is essential for a safe repair. 

Buller et al (21) performed suture pullout stud- 
ies on cadavers and concluded that the intermedi- 
ate segment of the uterosacral ligament was the 
optimal site when balancing strength and safety in 
vaginal reconstruction. The ischial spine was 
found to be a good marker of this intermediate seg- 
ment, which has good strength with fewer vital, 
subjacent structures, including vasculature and 
nerves. The course of the ureter and uterosacral 
ligament diverges with less tension transmitted to 
the ureter as we proceed from the cervical portion 
toward the sacrum. 

This procedure can also be performed abdomi- 
nally during laparotomy or laparoscopy. It may be 
useful for cases of mild vault laxity or as a tempo- 
rary measure without hysterectomy for women 
with more severe uterine prolapse planning future 
childbearing. Although the operative technique is 
altered by the approach, the critical landmarks and 


uterosacral ligament suture location remain un- 
changed. Results from small case series with 
short-term follow-up indicate similar success for 
laparoscopic uterosacral hysteropexy (22,23). 
Surgical Outcomes 

Several retrospective case series report excellent 
subjective and objective outcomes ranging from 
80% to 100% with low morbidity and mortality 
during uterosacral ligament suspension (24—27). In 
the largest of these series, Shull et al (26) discov- 
ered a high objective success rate using the Baden- 
Walker halfway scoring system. Of the 302 con- 
secutive cases, 289 (96%) patients returned for at 
least one follow-up visit and 251 (87%) had com- 
pletely normal support. Recurrent prolapse at any 
site was found in 13%, but only 5% had grade 2 or 
more prolapse. There were no apical recurrences at 
the initial postoperative visit and only four (1%) 
apical recurrences up to 3 years postoperatively. 
The cuff and cul-de-sac displayed the most durable 
support, followed by the posterior compartment 
and then the anterior compartment. There were 
four (1%) ureteral injuries: two required removal 
and replacement of suspensory sutures, one sus- 
tained a needle-stick injury, and one required 
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ureteroneocystotomy for an injury occurring dur- 
ing multiple vaginal repairs of all compartments. 
Only three (1%) patients needed transfusions, and 
there was one death shortly after release from the 
hospital. Shull et al’s series did not address symp- 
tom resolution. 

Similarly, Jenkins (27) performed retrospective 
chart reviews on 50 women undergoing uterosacral 
ligament suspension focusing on anatomical out- 
comes. Initially he used permanent monofilament 
sutures but later changed to delayed absorbable su- 
tures secondary to three cases of suture erosion. 
Follow-up ranged from 6 to 48 months, and there 
were no cases of recurrent apical prolapse. Two 
cystotomies occurred during entry in posthysterec- 
tomy patients, and there were no transfusions, 
ureteral injuries, or bowel injuries. 

Several studies address subjective outcomes. 
Amundsen et al (24) retrospectively evaluated 33 
patients undergoing uterosacral vault suspension 
with absorbable sutures at a mean follow-up of 28 
months. Eighty-two percent of women had resolu- 
tion of prolapse symptoms with overall support 
less than or equal to stage I on Pelvic Organ 
Prolapse Quantification (POPQ) examination. 
Recurrences were seen at the posterior wall in 12% 
and the apex in 6%. Vaginal length decreased by 
0.9 cm, which was statistically but not clinically 
significant. The only complications consisted of 
one (3%) case of ureteral kinking, which resolved 
with suture removal, and one patient who required 
transfusion. 

Wheeler et al (28) discovered similarly high pa- 
tient satisfaction (84%) with apical support stage I 
or greater on POPQ examinations for women un- 
dergoing uterosacral suspension combined with 
cystocele repair augmented by porcine dermis graft. 
Unfortunately, there was a high rate of at least stage 
II recurrent anterior wall prolapse (50%). 

Barber et al (25) retrospectively reported on 46 
women at a mean follow-up of 15.5 months after 
uterosacral ligament vaginal vault suspension per- 
formed with permanent and delayed absorbable 
sutures. Symptomatic and anatomical improve- 
ment occurred in 90% of women, with two (5%) 
cases of recurrent stage III apical prolapse. Only 
67% had anatomical support for all compartments 
less than or equal to stage I based on the POPQ 
system; however, apical support was better, with 
82% at stage 0 and 13% at stage 1. This series had 
the highest rate of ureteral injury, seen in five 
(11%) subjects. Three resolved with suture re- 
moval and two required reimplantation. Other 
complications included one transfusion, one case 
of cuff cellulitis, and one myocardial infarction re- 
sulting in cardiogenic shock and death in a patient 


with known preoperative coronary artery disease. 
Vaginal shortening of 0.75 cm was observed, with 
36/41 (88%) having a total vaginal length of at 
least 7 cm. Thus, uterosacral ligament suspension 
appears to consistently decrease the vaginal length 
approximately 1 cm and may not be appropriate in 
sexually active women with shortened vaginal 
length preoperatively. 

It is difficult to clearly distinguish the utero- 
sacral ligament suspensions described above from 
the high uterosacral ligament plications found in 
the McCall culdoplasty section. All use the proxi- 
mal uterosacral ligaments for support, but they dif- 
fer with respect to midline plication of these liga- 
ments. The distinction becomes blurred when we 
consider that Jenkins and Barber performed sepa- 
rate McCall culdeplasty-like procedures with pli- 
cation of the distal uterosacral ligaments in the 
majority of women to treat enteroceles. Rates of 
ureteral injuries were similar, with the exception of 
Barber’s study. We tend to avoid midline plication 
of the uterosacral ligaments, which results in a less 
physiologic repair; however, the impact of midline 
plication on vaginal length, vaginal caliber, and 
sexual function remains unclear. 

More recently neuropathic pain has been asso- 
ciated with uterosacral ligament suspension. We 
believe that this is an underreported phenomenon 
that has been largely ignored and falsely attributed 
to surgical positioning. Based on recent anatomi- 
cal evaluation, we consider this pain to result from 
entrapment of or direct injury to the sacral nerve 
roots, primarily $2 and S3, which are more vulner- 
able with deep suture placement at proximal 
uterosacral ligament sites closer to the sacrum 
(29,30). The majority of this pain is self-limited 
and will resolve over time, but there have been re- 
ported cases of rapid resolution with suture re- 
moval (31). 


lliococcygeus Suspension 


Surgical Technique 

Originally described by Inmon in 1963 (32), this 
procedure is indicated for patients in whom the 
“uterosacral ligaments can not be identified or may 
be deemed insufficient to support the vaginal cuff.” 
This may also be performed when entry into the 
peritoneal cavity cannot be accomplished due to 
adhesions obliterating the cul-de-sac. Inmon de- 
scribed bilateral placement of a suture through the 
fascia overlying the iliococcygeus muscle just cau- 
dal to the ischial spine. The sutures are then an- 
chored into the angles of the vaginal cuff, including 
the pubocervical and rectovaginal fascia. He em- 
phasized the importance of reapproximating the su- 
perior aspects of the pubocervical fascia and recto- 


vaginal septum to prevent enterocele formation. 
Iliococcygeus suspension is infrequently necessary 
but provides a good option for vaginal reconstruc- 
tion in the absence of adequate uterosacral liga- 
ments. The vaginal axis is similar to uterosacral lig- 
ament suspension, and both are more physiologic 
than the extreme posterior deflection seen with 
sacrospinous ligament fixation. Due to the location 
of apical support, there is an inherent risk of vagi- 
nal shortening, which would be slightly worse than 
with uterosacral ligament suspension (Fig. 29.3). 
One advantage of this procedure is the avoid- 
ance of critical structures, thereby decreasing rates 
of nerve and ureteral injury that may occur during 
the other restorative surgeries. However, the nerve 
innervating the levator ani, which runs along the 
anterior surface of the muscle (33), could poten- 
tially be injured, as well as sacral nerves posterior 
to the iliococcygeus muscle, which may be dam- 
aged or entrapped with deep suture placement. The 
risk of sacral nerve root injury with iliococcygeus 
suspension should be lower than during 
uterosacral ligament suspension because suture 
placement is more caudal. 
Surgical Outcomes 
Inmon (32) performed the first three iliococcygeus 
suspension procedures between 1959 and 1961. At 
the time of the publication in 1963, all three pa- 
tients had a well-supported vaginal cuff without 
“descensus on straining or coughing.” Since then 
there have been two larger case series. Shull et al 
(34) and Meeks et al (35) reported on 42 and 110 
women respectively who had undergone iliococ- 
cygeus suspension with concomitant repairs. 


FIGURE 29.3 ® Oblique view 
of pelvis to demonstrate three 
different sites of attachment for 
vaginal vault suspensions. A win- 
dow is viewed in the vaginal vault 
to permit viewing of these an- 
chorage sites. The iliococcygeus 
suspension is in the normal vagi- 
nal axis but falls short of the nor- 
mal vaginal length. The 
sacrospinous ligament is deflected 
posteriorly. The uterosacral liga- 
ments are in the normal vaginal 
axis and do not compromise vagi- 
nal length. 
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Thirteen (8%) of the 152 women developed recur- 
rent prolapse. Only two (1%) prolapses recurred at 
the vaginal vault, while eight (5%) involved the 
anterior wall and three (2%) occurred at the poste- 
rior wall. All of Meeks’ subjects had at least 3 
years of follow-up, while Shull’s ranged from 6 
weeks to 5 years. In the larger series, there were 
two patients who required transfusion, one bowel 
injury, and one bladder injury, and 41/110 (37%) 
had a postoperative complication. Maher et al (36) 
retrospectively analyzed 36 women undergoing il- 
iococcygeus suspension. At a mean follow-up of 
21 months, subjective success was 91%, objective 
success was 53%, and overall patient satisfaction 
on a visual analog scale was 78 of 100. Eight per- 
cent had recurrent vault prolapse (at least grade II), 
33% had recurrent cystocele, and 11% had recur- 
rent rectocele. There was a surprisingly high rate 
of buttock pain and sciatica in 19% that resolved 
spontaneously within 3 months, and only one pa- 
tient needed a transfusion. A more recent retro- 
spective series evaluated 24 patients undergoing a 
combined modified McCall culdoplasty with an il- 
iococcygeus suspension (37). They found one case 
of recurrent vault prolapse, one anterior vaginal 
wall prolapse, and one posterior vaginal wall pro- 
lapse over a mean follow-up of 24.4 months. 


Sacrospinous Ligament Fixation 


Surgical Technique 

Sacrospinous ligament fixation was developed in 
Germany by Amreich and Richter in 1951 (38) and 
gained popularity in the United States through the 
work of Randall and Nichols (39,40). This vaginal 
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reconstructive surgery fixes the apex unilaterally 
or bilaterally to the sacrospinous ligament(s). The 
posterior vaginal wall is opened and the pararectal 
space is entered by penetrating the rectal pillar 
bluntly or sharply near the ischial spine. Straight 
retractors such as Breisky-Navratil retractors are 
inserted, deflecting the rectum medially and the 
bladder and ureter anteriorly. The course of the 
sacrospinous ligament is identified as the aponeu- 
rosis located within the substance of the coccygeus 
muscle running from the ischial spine toward the 
lower sacrum. One or two nonabsorbable sutures 
of at least 2-0 gauge are placed through the liga- 
ment 1.5 to 2 fingerbreadths medial to the ischial 
spine to avoid injury to the pudendal nerve and ar- 
tery that pass just posterior to the ischial spine as 
they enter Alcock’s canal. Several devices have 
been developed to facilitate passage of the sutures 
through the ligament, including the Miya hook, 
Deschamps ligature carrier, Laurus needle driver, 
Nichols-Veronikis ligature carrier, and Shutt suture 
punch. The sutures are then anchored to the vagi- 
nal apex, including the superior aspect of the pub- 
ocervical and rectovaginal fascia. Most commonly 
a nonabsorbable suture excluding the vaginal ep- 
ithelium is used with a pulley stitch; however, full- 
thickness vaginal wall delayed absorbable sutures 
have also been described. The sutures are then tied 
so that the apex of the vagina is approximated to 
the sacrospinous ligament without an intervening 
suture bridge. This procedure has also been de- 
scribed with uterine conservation for women wish- 
ing to preserve fertility. 

Surgical Outcomes 

Sze and Karram reviewed 22 retrospective case se- 
ries with 1,229 vault suspensions, of which 1,062 
(86%) were available for follow-up. Duration of 
follow-up varied from 1 month to 11 years in 726 
patients and unspecified duration in the remaining 
336 subjects. There were 193 (18%) recurrences, 
including 81 (8%) at the anterior vaginal wall, 32 
(3%) at the vault, 24 (2%) at the posterior wall, 
and 56 (5%) at unspecified or multiple sites. The 
severity of these recurrences was poorly docu- 
mented and many did not require reoperation. 
Among the studies included in this review with 
over 80 subjects, success rates ranged between 
65% and 97% (40-45). Most were objective out- 
comes alone; however, some involved combined 
objective and subjective measures, while others 
were unspecified. Serious complications rarely oc- 
curred, with the most common complication being 
hemorrhage. The transfusion rate was 2%, and 
three patients suffered life-threatening hemor- 
rhages. There were only four cystotomies and five 
proctotomies, which were repaired immediately 


without further sequelae. Nerve injuries occurred 
in 4%, and 3% complained of gluteal pain that was 
localized to the side of the sacrospinous suture. 
There was one death from coronary thrombosis 
and another from vaginal evisceration. Only a 
handful of studies evaluated sexual function, dis- 
covering a small percentage of vaginal shortening, 
vaginal stenosis, and apareunia. 

A more recent large retrospective case series of 
almost 700 patients showed high success rates for 
support of the vaginal apex, from 87% to 99% 
(46). They evaluated three groups that differed as 
their techniques evolved. Earlier surgeries that fo- 
cused solely on apical support had the lowest suc- 
cess rates, while later surgeries that addressed sup- 
port defects at all sites had higher success rates. 
David-Montefiore et al (47) compared complica- 
tion rates from a retrospective series of 195 pa- 
tients to other case series containing at least 50 
subjects. They found similar high complication 
rates of 41%, with the majority of these being 
minor complications (29%). There are three classi- 
fications of major complications specifically asso- 
ciated with this procedure: rectal injury, hemor- 
rhage from vascular injury, and neurological 
injury. Vascular injuries are the most serious and 
can involve the hypogastric plexus, pudendal ves- 
sels, or perirectal and presacral vessels. Repair 
may require suturing or clipping of vessels, vagi- 
nal packing, embolization, and reoperation to con- 
trol bleeding or drain a hematoma. The ischiorec- 
tal fossa is the most common site for hematoma 
formation, and cases of perirectal abscess have 
been reported. Neurological injury associated with 
buttock pain typically resolves by 6 weeks; how- 
ever, pain that radiates down the posterior thigh 
suggests sacral trunk injury and should prompt 
rapid suture removal. 

Colombo and Milani (17) displayed successful 
outcomes for apical support in 92% and overall 
support in 83%. Maher et al (36) found a 67% ob- 
jective success rate and 94% subjective success 
rate at 19 months. Fourteen percent of patients en- 
countered buttock pain that resolved by 3 months 
and did not require suture removal. Both of these 
retrospective comparative trials will be discussed 
later in the section on vaginal comparative proce- 
dures. 

The only prospective trials for sacrospinous lig- 
ament fixation are studies comparing vaginal and 
abdominal approaches. Benson et al (12) found the 
lowest success rates using combined objective and 
subjective criteria. Optimal effectiveness was 
present in 29%, satisfactory outcomes in 38%, and 
unsatisfactory in 33%. Most of the recurrences oc- 
curred at the anterior wall (25%), but there were 


over 10% apical recurrences as well. This trial 
used a bilateral sacrospinous fixation technique. 
Lo and Wang (48) displayed an optimal success 
rate of 80% but did not comment on the location of 
vaginal recurrences. The most disturbing finding 
was that 7 of 18 sexually active patients had dys- 
pareunia and 4 were sexually inactive because of 
the dyspareunia. Maher et al (49) had high subjec- 
tive success (91%) and mean patient satisfaction 
(81%), with an objective success rate of 69% over 
22 months. These randomized trials will be re- 
viewed in greater detail toward the end of this 
chapter. 


Compensatory Repairs 


Sacral Colpopexy 


Surgical Technique 

Sacral hysteropexy was first described in 1957 
(50). Since then, technique has been modified and 
evolved with the use of an intervening graft, per- 
formance of hysterectomy, and fixation to the an- 
terior longitudinal ligament at various locations 
ranging from the sacral promontory to the S4 ver- 
tebra. Most surgeons currently use the S1 to S2 
level to avoid life-threatening hemorrhages, which 
are more likely to occur at lower levels from injury 
to the middle sacral artery (51). Modern sacral 
colpopexy involves attachment of a graft to the an- 
terior and posterior vaginal walls at the vaginal 
cuff. We use a two-strap technique (52), which 
permits differential tensioning of the anterior and 
posterior grafts (Fig. 29.4). 

After laparotomy and possible hysterectomy, a 
large obturator, such as an EEA sizer, is placed 
vaginally, elevating the cuff and facilitating dis- 
section. The vesicovaginal space is entered and the 
bladder dissected off the anterior vaginal wall and 
pubocervical fascia either sharply or with electro- 
cautery. An adequate area is developed for attach- 
ment of the anterior graft (usually at least 3 cm dis- 
tal to the vaginal apex and 3 to 5 cm wide). 
Similarly, the rectovaginal space is entered and the 
rectum dissected off the posterior vaginal wall and 
rectovaginal septum until the superior aspect of the 
rectovaginal septum can be identified. 
Identification is confirmed by placement of an 
Allis clamp on the superior aspect of the rectovagi- 
nal septum. If there is continuity of the rectovagi- 
nal septum, traction on the Allis clamp results in 
lifting of the perineal body. During this dissection, 
it is critical to recognize the direction of the vagi- 
nal axis to avoid injury to the rectum. Next, the 
grafts are fashioned appropriately to fit the attach- 
ment sites. A variety of grafts have been employed, 
including synthetic, allogenic, xenograft, and au- 
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tologous materials, which will subsequently be 
discussed with surgical outcomes. The grafts are 
secured anteriorly and posteriorly using broad at- 
tachments with multiple sutures (usually nonab- 
sorbable) to distribute tensile forces and minimize 
the risk of avulsion of the graft from the vaginal 
apex. It is also important to avoid bunching the 
graft material and tying the sutures too tightly, 
which may predispose to necrosis and mesh ero- 
sion (53). 

The presacral space is entered after the right 
ureter, iliac vessels, and aortic bifurcation have 
been identified. The sigmoid colon is retracted lat- 
erally and the peritoneum overlying the S1 to S3 
vertebra is carefully grasped, elevated anteriorly, 
and incised with electrocautery, exposing underly- 
ing loose areolar tissue. The space is further ex- 
plored and the anterior longitudinal ligament ex- 
posed using a combination of blunt dissection, 
sharp dissection, and electrocautery, with care 
taken to identify and avoid the superior hypogas- 
tric nerve plexus and middle sacral vessels. Next, 
two or three nonabsorbable sutures of at least 2-0 
gauge are placed through the anterior longitudinal 
ligament at the level of the distal S1 and proximal 
S2 vertebra. It is helpful to use a needle with a 5/8- 
circle curve to place these sutures. Depending on 
the location of the middle sacral vessels, it may be 
helpful to encircle the vessels; in the event of 
bleeding, these sutures can be tied to aid in hemo- 
stasis. If large bleeding persists, additional sutures 
can be placed, packing may be necessary, and ster- 
ile tacks are often required. 

If a culdoplasty is to be performed, it must be 
done prior to attaching the grafts to the sacrum. A 
Halban culdoplasty avoids injury to the ureter, 
obliterates the cul-de-sac, and may prevent entero- 
cele formation. Attaching the culdoplasty sutures 
into the posterior graft may also provide additional 
anterior rectal wall support (53). Each presacral 
suture is then passed through the anterior and pos- 
terior grafts at the appropriate level and then tied 
down, approximating the grafts directly to the 
sacrum. With proper positioning, the vaginal apex 
is lifted without undue tension. The anterior strap 
is usually tensioned looser than the posterior graft 
to decrease the risk of potential urinary inconti- 
nence from excessive straightening of the ure- 
throvesical junction. Finally, the peritoneum is 
closed over the mesh to prevent small bowel adhe- 
sions to the mesh (Fig. 29.4). 

More recently, several reconstructive pelvic 
surgeons have begun to perform this procedure la- 
paroscopically. A minimum of four ports are 
placed: infraumbilical, right lower quadrant, left 
lower quadrant, and left midabdomen (lateral to 
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FIGURE 29.4 @ (A) Sacral colpopexy. Grafts have been attached to the posterior vaginal vault and an- 
terior vaginal vault. Halban culdoplasty sutures are placed but untied. Sutures are placed in the longitudi- 
nal sacral ligament. (B) Sacral colpopexy. The culdoplasty stitches are tied, and the posterior graft is an- 
chored to the sacral stitches. The anterior and posterior grafts are anchored separately to avoid over-ele- 
vating the anterior wall, which predisposes to urinary incontinence. 


the rectus muscles at the level of the umbilicus). 
An additional port can be placed in the right mid- 
abdomen as necessary. The surgical technique is 
generally similar to the open abdominal approach. 
A fan retractor, suturing of the sigmoid epiploica 
temporarily to the anterior abdominal wall, and ro- 
tation of the patient to the left side can assist with 
lateral retraction of the sigmoid and exposure of 
the presacral space. Attachment of the graft into 


the presacral space is usually done with sutures; 
however, use of bone anchors, staples, or tacks 
may decrease operative time. There are no trials 
comparing mesh anchoring techniques to the 
sacrum, and safety data for these anchoring de- 
vices are limited. Regardless of the technique 
used, the presacral space should be carefully 
opened and critical structures identified in order to 
safely place sutures, staples, or bone anchors. 


Surgical Outcomes 

As with all of the other apical support procedures, 
it is difficult to quantify the success rates because 
of wide variation in outcome measures and defini- 
tions used for success. There have been over 62 
published articles involving sacral colpopexy (54). 
Different scales, such as Baden Walker (55) and 
POPQ (56) are frequently employed, while others 
are less objective. Some studies focus on support 
of the vaginal apex, while others consider overall 
vaginal support. This is more complicated for ab- 
dominal repairs, in which posterior vaginal wall 
support procedures are often deferred, and there is 
variation in concomitant procedures for anterior 
wall support and urinary incontinence. Still other 
studies base success on symptomatic improvement 
alone or in combination with anatomical outcomes 
despite a lack of validated symptomatic measures. 
Most studies involve retrospective reviews with 
short- and long-term follow-up. 

For larger series with over 100 subjects, suc- 
cessful support of the vaginal apex was achieved 
in 98% to 100% (52,57-59). Based on all studies 
included in the review by Nygaard et al (54), the 
objective success rate for absence of apical pro- 
lapse was 78% to 100%; for absence of any post- 
operative prolapse it was 58% to 100%. Most of 
these studies involved a follow-up duration rang- 
ing between 6 months and 3 years. These results 
indicate that sacral colpopexy is highly effective 
for correcting apical support defects but not neces- 
sarily as effective for correcting or preventing re- 
current enterocele, anterior vaginal wall prolapse, 
and posterior vaginal wall prolapse. 

Subjective cure rates are more difficult to quan- 
tify, and satisfaction or complete relief of symp- 
toms using nonspecific outcome tools was be- 
tween 85% and 100% for many studies (60-63). 
Lower success rates would be anticipated with 
prospective studies using validated outcome meas- 
ures of pelvic floor dysfunction. This is due to un- 
derreporting of symptoms when nonspecific sub- 
jective outcomes are employed. Additionally, 
defecatory dysfunction has many etiologies and 
does not reliably improve with correction of pro- 
lapse. Postoperative stress incontinence may also 
develop after prolapse surgery. A recent, large, 
multicenter trial randomizing women with mobil- 
ity of the bladder neck and lack of preoperative 
stress incontinence symptoms to receive a Burch 
urethropexy or no intervention discovered postop- 
erative stress incontinence symptoms in 40% of 
the control group versus 19% in the Burch group 
(64). There was no difference in urge-related out- 
comes or other complications. These results indi- 
cate the importance of performing an incontinence 
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procedure at the time of abdominal reconstruction 
with sacral colpopexy regardless of preoperative 
stress incontinence symptoms. Nevertheless, there 
is still a high rate of postoperative urinary symp- 
toms. This study collected prospective subjective 
data on all aspects of pelvic floor dysfunction 
using validated measures as well as objective out- 
comes using POPQ examinations. The 1- and 2- 
year results should provide quality information to 
assess changes in sexual function, prolapse, defe- 
cation, and voiding symptoms. 

Nygaard et al (54) provided a thorough list of 
the most common complications, presented as a 
median rate and range. During sacral colpopexy the 
most common complication was urinary tract in- 
fection at 10.9% (2.5% to 25.9%). Wound compli- 
cations occurred in 4.6% (0.4% to 19.8%), hemor- 
rhage and/or transfusion in 4.4% (0.2% to 16.9%), 
cystotomy in 3.1% (0.4% to 15.8%), enterotomy or 
proctotomy in 1.6% (0.4% to 2.5%), ureteral injury 
in 10% (0.8% to 1.9%), postoperative ileus in 
3.6% (1.1% to 9.3%), deep venous thrombus or 
pulmonary embolus in 3.3% (0.4% to 5.0%), reop- 
eration for small bowel obstruction in 1.1% (0.6% 
to 8.6%), and incisional hernia repair in 5.0% 
(0.4% to 15.0%). Other nerve injuries and major 
complications were rare. Mesh erosions occurred 
in 3.4% (70/2,178) of cases. Actual rates are un- 
known, and this estimate varies by type of graft 
used: polypropylene 0.5%, polyethylene terephtha- 
late (Mersilene) 3.1%, Gore-Tex 3.4%, polyethyl- 
ene (Marlex) 5%, and Teflon 5.5%. The estimates 
for Gore-Tex and Teflon are lower than expected 
based on the erosion rates in the suburethral sling 
literature. This is probably due to the short follow- 
up interval. There were no erosions using autolo- 
gous fascia, cadaveric fascia, or dura mater. 
Choice of Graft Material 
The ideal graft material would be inexpensive, 
readily available, easy to use, and durable and 
would have low risks of erosion, infection, and in- 
flammation. Unfortunately, there is no ideal graft, 
and surgeons must select a graft based on insuffi- 
cient data. Most of the studies use synthetic mesh 
grafts, which offer durable repairs that are at in- 
creased risk of erosion, infection, and inflamma- 
tion. Several characteristics of synthetic meshes ap- 
pear to affect the prevalence of erosion, including 
pore size, filament type, and weave. The monofila- 
ment, macroporous soft meshes (polypropylene) 
seem to be the best for use in sacral colpopexy. 
Those with a pore size greater than 75 um allow 
passage of macrophages, fibroblasts for collagen 
deposition, and blood vessels in angiogenesis. 
While there can be large amounts of bacteria in and 
around the mesh, the ability to admit the above 
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cells, especially macrophages and neutrophils, 
seems to decrease the potential for chronic infec- 
tion. Chronic infections may be more likely to 
occur with the use of multifilament sutures to at- 
tach the mesh. The only disadvantages of the 
macroporous meshes are that they are more likely 
to form intestinal adhesions, erosions, and even fis- 
tula when in direct contact with bowel (65,66). 
Autologous grafts such as fascia lata or rectus 
fascia should provide durable repairs with minimal 
risk of graft erosion, inflammation, or infection. 
However, harvesting of the graft adds operative 
time, cost, and possible complications, including 
incisional hernia (with rectus fascia harvest), pain 
at the operative site, hematoma formation, and 
change in leg contour (with fascia lata harvest). 
Allogenic grafts, most commonly fascia lata and 
dermis, have been used in an effort to minimize 
synthetic graft-related complications and the need 
for autologous harvesting. A recent randomized 
control trial provides level I evidence that allogenic 
fascia lata is inferior to synthetic mesh (68% versus 
91% respectively at 1 year) for sacral colpopexy 
(67). These results confirm data from retrospective 
prolapse and incontinence studies evaluating allo- 
genic fascia lata. Xenografts have also been uti- 
lized in prolapse and incontinence surgery, with 
level I evidence displaying similar results for subu- 
rethral slings performed with porcine dermal grafts 
and polypropylene mesh (68,69). A recent retro- 
spective cohort compared the use of porcine dermal 
graft to polypropylene and polytetrafluoroethylene 
for sacral colpopexy (70). Of the 52 subjects in- 
cluded, they found similar high rates of recurrent 
stage II vault prolapse (29% xenograft group and 
24% synthetic mesh group) at a mean short-term 
follow-up of 7 months using the Baden Walker sys- 
tem. Complications were similar among groups, 
with the exception of postoperative fever persisting 
more than 3 days in the xenograft group. This may 
indicate more of an inflammatory reaction with the 
porcine dermal graft. There were no differences in 
subjective outcomes at longer-term follow-up 
(mean 2.5 years xenograft group and 4.3 years syn- 
thetic mesh group), and none of the subjects had 
undergone repeat sacral colpopexy. Objective out- 
come measures were not documented at the long- 
term follow-up. To date, there are no randomized 
control trials comparing xenograft to synthetic 
mesh for sacral colpopexy. 
Effect of Hysterectomy on Erosion Rates 
The effect of hysterectomy on erosion rates re- 
mains controversial. Placement of synthetic mesh 
over a healing sutured incision plus exposure to 
vaginal microbes theoretically increases the risk of 
graft erosion when hysterectomy is performed at 


the time of sacral colpopexy. Culligan et al (58) 
discovered 3 of 11 (27%) erosions with hysterec- 
tomy compared with 3 of 234 (1.3%) without hys- 
terectomy. The number of hysterectomy patients 
was very low but the difference was still statisti- 
cally significant (p < 0.001). On the other hand, 
Brizzolara and Pillai-Allen (57) saw no erosions in 
60 subjects with concurrent hysterectomy and one 
erosion among the 64 without hysterectomy. Wu et 
al (71) performed a large retrospective cohort study 
confirming the lack of a significant difference in 
erosion rates with concomitant hysterectomy. The 
erosion rates for the 101 (32.3%) concurrent hys- 
terectomy subjects and 212 (67.7%) prior hysterec- 
tomy subjects were similar at 6.9% and 4.7% re- 
spectively (p = 0.42). Some have suggested that 
supracervical hysterectomy with sacral colpocervi- 
copexy may decrease erosion rates. While the 
cervix may serve as a potential barrier, there are no 
published studies to substantiate this claim. The 
cervical os may serve as a channel for ascending in- 
fection and mesh erosion, while the presence of the 
cervix may complicate treatment of mesh erosions. 
Also, those with a long intravaginal cervix may be 
at higher risk for recurrent prolapse with only 
minor apical descent. Sacral colpohysteropexy 
with uterine preservation also has the potential to 
decrease erosion rate, but this may be at the ex- 
pense of anterior vaginal wall support. 
Abdominal Sacral Colpoperineopexy 

Sacral colpoperineopexy is a modification of 
sacral colpopexy aimed at correcting a combina- 
tion of conditions, including apical prolapse, rec- 
tocele, and perineal descent (72). Excessive per- 
ineal descent, as described by Parks and 
Hardcastle (73,74), occurs due to inferior detach- 
ment of the rectovaginal septum from the perineal 
body. Perineal descent has been associated with a 
variety of defecatory disorders, and with progres- 
sive descent, stretch injury can occur to the puden- 
dal nerve, resulting in neuropathy. During sacral 
colpoperineopexy, a continuous graft is placed 
from the anterior longitudinal ligament to the per- 
ineal body. This can be accomplished either 
through a total abdominal approach or a combined 
abdominal and vaginal procedure. With the total 
abdominal approach, the rectovaginal space is 
opened similar to sacral colpopexy; however, the 
dissection is carried down further toward the per- 
ineal body. The graft is then sutured to the perineal 
body or as close to it as possible. A rectovaginal 
examination with the surgeon’s nondominant hand 
facilitates this attachment by supporting the per- 
ineal body. The graft is secured to additional points 
along the posterior vaginal wall and apex, and 
sacral colpopexy is completed in the usual fashion. 


With the combined abdominal and vaginal ap- 
proach, the posterior vaginal wall is opened and a 
rectocele repair is performed. Sacral colpopexy is 
accomplished in the usual fashion except that a 
window is made connecting the abdominal and 
vaginal dissections in the rectovaginal space. The 
graft can then be passed down from the abdominal 
field to the vaginal field and anchored inferiorly to 
the perineal body and laterally to the arcus 
tendineus fascia rectovaginalis. Alternatively, per- 
ineal body stitches can be placed vaginally, re- 
trieved abdominally upon entering the rectovagi- 
nal space, and incorporated into the caudal portion 
of the graft. The latter technique minimizes graft 
exposure to vaginal microbes, which may theoret- 
ically decrease erosion rates (see Fig. 29.5). 
Cundiff et al (72) displayed good anatomical 
support of the vaginal apex, posterior wall, and per- 
ineum over short-term follow-up for 19 women un- 
dergoing sacral colpoperineopexy. Defecatory dys- 
function symptoms completely resolved in 66% of 
patients. Sullivan et al (75) reported outcomes for a 
slightly different variation of sacral colpoperi- 
neopexy involving attachment of Marlex mesh to 
the perineal body using a needle carrier. The failure 
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rate was 25% and the mesh erosion rate was 5% for 
205 patients with up to 10-year follow-up. Visco et 
al (76) reported Mersilene mesh erosion rates of 
3.2% for sacral colpopexy, 4.5% for sacral 
colpoperineopexy with the total abdominal ap- 
proach, 16% for sacral colpoperineopexy with 
vaginal suture placement, and 40% for sacral 
colpoperineopexy with vaginal mesh placement. 
High erosion rates with the combined abdominal 
and vaginal approaches have compelled us to select 
nonsynthetic grafts such as xenograft for the com- 
bined vaginal and abdominal approach. Use of 
xenografts may decrease vaginal erosion rates and 
reoperation rates to treat erosions since they tend to 
resolve spontaneously. However, the role of non- 
synthetic grafts for apical support is still in ques- 
tion, as previously discussed. We have also modi- 
fied our technique by placing a nonsynthetic graft 
vaginally and a synthetic graft abdominally so that 
the two grafts are connected by nonabsorbable su- 
tures without being in direct contact with each 
other. This may decrease vaginal contamination of 
the abdominal field, potentially decreasing mesh 
erosion rates. Sacral colpoperineopexy appears to 
have value for a select group of patients, but larger 


FIGURE 29.5 @ Sacral colpoperineopexy. Grafts have been attached to the posterior vaginal vault and 
anterior vaginal vault. The posterior graft is attached to the perineal body and brought through the recto- 
vaginal space into the abdominal field. On the patient's left, rectopexy sutures are placed through the lon- 
gitudinal sacral ligament and the lateral ligaments of the rectum and are untied. On the patient's right, 
rectopexy sutures are placed through the longitudinal sacral ligament, the lateral ligaments of the rectum, 
and the anterior and posterior vaginal grafts and are untied. 
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prospective series with long-term anatomical and 
symptomatic outcomes are necessary to evaluate 
the durability of this procedure. 


Comparative Outcomes Among Vaginal 
Procedures 


At present there are no prospective trials compar- 
ing vaginal apical support procedures, so we must 
rely on a small number of retrospective studies to 
determine the relative merits of the vaginal sus- 
pension previously reviewed. 

Colombo and Milani (17) performed a retro- 
spective case-control study using 62 cases of 
sacrospinous ligament fixation and 62 matched 
controls undergoing modified McCall culdoplasty. 
Controls were matching for grade of prolapse, age, 
parity, macrosomia or operative delivery, 
menopause, body mass index, prior vaginal surgery 
for prolapse, heavy work, constipation, and chronic 
cough. There were no statistically significant dif- 
ferences in postoperative objective support, even 
for women with procidentia. Seventeen (27%) 
overall recurrences and five (8%) vault recurrences 
were observed in the sacrospinous group compared 
to nine (15%) overall and three (5%) vault recur- 
rences in the McCall group. There was a higher rate 
of recurrent anterior vaginal wall prolapse in the 
sacrospinous group (13 [21%] vs. 4 [6%], OR 4.1, 
p = 0.04). This is due to the greater posterior de- 
flection of the vaginal axis resulting in increased 
intra-abdominal pressure on the anterior vaginal 
wall, which has been confirmed by other authors. 
There was a longer duration of surgery and greater 
blood loss associated with sacrospinous ligament 
fixation. Vaginal length was slightly longer in the 
sacrospinous group (8.4 + 1.5 cm vs. 7.6 + 14 
cm), which was statistically but not clinically sig- 
nificant. The authors concluded that McCall culdo- 
plasty was equally efficacious as sacrospinous lig- 
ament suspension with less morbidity, and 
sacrospinous suspension should no longer be con- 
sidered as a treatment in patients with uterovaginal 
prolapse. 

Maher et al (36) performed a case-control study 
of 36 iliococcygeus suspensions and 36 sacro- 
spinous fixations. Patients were matched to similar 
characteristics as the Colombo and Milani study 
(17). Subjective success rates (91% vs. 94% re- 
spectively) and objective success rates (53% vs. 
67% respectively) were similar for iliococcygeus 
suspension and sacrospinous fixation at a mean 
follow-up of 21 and 19 months respectively. They 
observed similar recurrence locations, with the 
most common site being the anterior wall (33% vs. 
25% respectively) and fewer recurrences at the 


apex (8% vs. 3% respectively). The lack of in- 
creased anterior wall recurrences in the 
sacrospinous group is surprising and contradicts 
the findings of most other studies. Overall patient 
satisfaction on a visual analog scale was higher for 
the sacrospinous group (78 of 100 vs. 9lof 100, p 
= 0.01). The most frequent complication encoun- 
tered by each group was buttock pain and sciatica 
(19% vs. 14% respectively) that resolved sponta- 
neously by 3 months postoperatively. The authors 
suggest that the gluteal pain may have been due to 
muscular ischemia rather than neurologic injury. 

Koyama et al (37) retrospectively compared 24 
patients undergoing modified McCall culdoplasty 
with iliococcygeus suspension to 21 patients under- 
going McCall culdoplasty alone. The McCall-only 
group had milder prolapse with fewer apical support 
defects and lack of enteroceles. At a mean follow- 
up of 24.4 months, there were similar rates of recur- 
rent vault prolapse (1 in each group) but higher rates 
of recurrent anterior wall prolapse (4 vs. 1) and re- 
operation (for cystocele and stress incontinence) in 
the group that did not have an iliococcygeus suspen- 
sion. It is unclear whether the improved outcomes 
for urinary incontinence and anterior wall support 
were due to the addition of an iliococcygeus suspen- 
sion or the result of selection bias. 

At present there are no retrospective or 
prospective studies comparing sacrospinous liga- 
ment fixation to uterosacral ligament suspension. 
All of the vaginal restorative procedures appear to 
provide substantial apical support with an in- 
creased risk of anterior wall recurrences that vary 
by procedure. Numerous studies indicate greater 
anterior compartment failures with sacrospinous 
ligament fixation balanced by an increased risk of 
ureteral injury with uterosacral ligament suspen- 
sion. Assuming routine intraoperative cystoscopy 
is performed, the more physiologic position of the 
vaginal axis with uterosacral susupension supports 
its use Over sacrospinous fixation. A survey of 
AUGS and SGS members confirmed this con- 
tention, showing uterosacral ligament suspension 
to be the preferred vaginal procedure for apical 
pelvic organ prolapse (77). A randomized con- 
trolled trial is necessary to validate these beliefs. 


Comparative Outcomes Between 
Vaginal and Abdominal Procedures 


In addition to a handful of retrospective studies, 
there are currently only four prospective random- 
ized controlled trials comparing abdominal and 
vaginal approaches for the treatment of apical pro- 
lapse (Table 29.1). Three of the four studies com- 
pare abdominal sacral colpopexy to sacrospinous 


TABLE 29. 
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Abdominal Versus Vaginal Randomized Controlled Trials for Apical Prolapse 


Study Procedures n Follow-up Outcomes Complications 
Benson etal, Abdominal 40 Mean 2.5 years Combined subj and obj Similar complication 
1996 (12) ASC, TAH, (range 1-5.5 years) Optimal 22 (58%) rates, more severe 
Burch or SUS, Satisfactory 10 (26%) in abdominal group 
CUL, ANT, POS Unsatisfactory 6 (16%) Reoperation 6 
Cystocele (4), vault 
prolapse (1), recto- 
cele (2), incontinence 
(1) 
Vaginal 48 Optimal 12 (29%) Reoperation 14 
Bilateral SSF, Satisfactory 16 (38%) Cystocele (12), vault 
PVR, TVH, Unsatisfactory 14 (33%) prolapse (5), 
needle susp rectocele (1), 
or SUS, CUL, incontinence (5) 
ANT, POS 
Lo and Wang, Abdominal 52 Mean 2.1 years Obj success 49/52 (94%) Reoperation 4/52 
1998 (48) ASC, TAH, POS (range 1-5.2 years) (8%) 
Dyspareunia 1 
Apareunia 0 
Vaginal 66 Obj success 53/66 (80%) Reoperation 7/66 
Unilateral SSF, (11%) 
TVH, ANT, POS More sexual 
dysfunction 
Dyspareunia 7 
Apareunia 4 
Maher et al, Abdominal 47 Mean 24 months Subj success 43/46 (94%) Similar complication 
2004 (49) ASC, Burch, PVR, (range 6-60 Satisfaction 39/46 (85%) rates 
CUL, POS months) Obj success 35/46 (76%) Reoperation 6 
Incisional hernia (2), 
TVT (2), Vaginal re- 
moval infected mesh 
(1), POS (1) 
Vaginal 48 Mean 22 months Subj success 39/43 (91%) Reoperation 7 
Unilateral SSF, (range 6-58 Satisfaction 35/43 (81%) TVT (2), 
Enterocele repair, months) Obj success 29/42 (69%) _ periurethral injection 
Burch, ANT, POS (1), Fenton repair for 
dyspareunia (2), ANT 
(1), AFR (1), POS (1) 
Roovers et al, Abdominal 41 1year Subj UDI improved Similar complication 
2002 (78) ASC (uterine Vault prolapse 5% rates 
preservation), Cystocele 36% Reoperation for: 
Cul, Burch Rectocele 5% Cystocele 5 
Uterine prolapse 4 
Vaginal 41 Subj UDI more improved Reoperation for: 


TVH, USLF, ANT, 
POS, needle susp 


Uterine prolapse 5% 
Cystocele 39% 
Rectocele 15% 


Vault prolapse 1 


ASC, sacral colpopexy; TAH, total abdominal hysterectomy; TVH, total vaginal hysterectomy; CUL, culdoplasty; ANT, anterior colporrhaphy; 
POS, posterior colporrhaphy; SSF, sacrospinous ligament fixation; PVR, paravaginal repair; SUS, suburethral sling, needle susp, needle suspen- 
sion; TVT, tension-free vaginal tape sling; AFR, anterior fascial replacement with mesh; USLF, uterosacral ligament fixation. 
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ligament fixation. The other study compares sacral 
colpohysteropexy to uterosacral-cardinal ligament 
fixation at the vaginal cuff. 

Benson et al (12) performed the first prospec- 
tive randomized control trial comparing bilateral 
sacrospinous ligament fixation to abdominal sacral 
colpopexy. Subjects with urodynamic stress incon- 
tinence were treated with needle urethropexy in 
the vaginal arm and retropubic urethropexy in the 
abdominal arm. Outcomes were considered opti- 
mal when women were prolapse symptom-free 
with the vaginal apex supported above the levator 
plate without protrusion of any vaginal tissue be- 
yond the hymen. Outcomes were considered un- 
satisfactory when there was symptomatic descent 
of the vaginal apex more than 50% of its length or 
vaginal wall protrusion beyond the hymen. There 
was a two-fold increase in optimal effectiveness 
(58% vs. 29%) and a two-fold decrease in unsatis- 
factory outcome (16% vs. 33%) with a sacral 
colpopexy. The majority of vaginal failures oc- 
curred in the anterior compartment. There was no 
Statistical difference in the overall number of com- 
plications; however, they seemed to be more se- 
vere in the abdominal group. The external validity 
of this study is compromised by the recognition 
that the sacrospinous group patients underwent an 
inferior incontinence surgery, predisposing them 
to a higher reoperation rate for stress incontinence. 
As a result, reoperation for urinary incontinence 
significantly affected the overall surgical failure 
rate in the vaginal arm. 

Lo and Wang (48) randomized women with at 
least stage III apical support defects to either ab- 
dominal sacral colpopexy or sacrospinous liga- 
ment fixation. Optimal surgical effectiveness re- 
quired absence of stage II prolapse at any site. 
They discovered greater success with less compli- 
cations in the sacral colpopexy group. Sacral 
colpopexy was optimally effective in 49 (94%) 
compared to 53 (80%) in the sacrospinous group 
(p = 0.029). Of the three failures in the sacral 
colpopexy group, only one (2%) occurred at the 
apex and the other two (4%) involved the anterior 
wall. There were no recurrent rectoceles despite 
the fact that only 37% underwent posterior colpor- 
rhaphy in the abdominal group while almost all 
underwent this procedure in the vaginal group. 
Unfortunately, the authors did not comment on the 
location of failures in the sacrospinous group, so 
we are unable to determine how many involved the 
vaginal apex. There were no differences in the 
complication rates requiring reoperation. 
Incontinence surgery was not performed in this 
study and only a few subjects developed postoper- 
ative urinary incontinence (2 sacral colpopexy vs. 


1 sacrospinous fixation). The abdominal group had 
three cases of ileus managed conservatively, while 
the vaginal group was more likely to have dyspare- 
unia (7 vs. 1) and apareunia (4 vs. 0). There was 
greater blood loss, length of hospitalization, and 
prolonged catherization in the sacrospinous group. 

Maher et al (49) randomized women with at 
least stage II post-hysterectomy vault prolapse to 
abdominal sacral colpopexy or unilateral 
sacrospinous colpopexy. They excluded those who 
had undergone a previous sacral colpopexy or had 
a significantly foreshortened vagina. Women with 
urodynamic stress incontinence underwent Burch 
urethropexy with stratification to ensure equal rep- 
resentation in each group. Objective success was 
defined as no vault prolapse beyond the halfway 
point of the vagina with Valsalva and no prolapse 
grade II or more at any vaginal site. Subjective 
success involved no symptoms of prolapse. The 
objective success rate was 76% in the abdominal 
group and 69% in the vaginal group at approxi- 
mately 2 years (p = 0.46). Sample size calculation 
based on Benson’s study caused them to be under- 
powered to detect an anatomical difference in their 
primary outcome. When these failures were bro- 
ken down into compartments, there was a higher 
rate of anterior wall prolapse (14% vs. 7%, p = 
0.19) and vault prolapse (19% vs. 4%, p not calcu- 
lated) in the vaginal group, and a higher rate of 
posterior wall prolapse in the abdominal group 
(17% vs. 7%, p = 0.19). The discrepancy in poste- 
rior wall prolapse may be attributed to the fact that 
only a quarter of the sacral colpopexy group un- 
derwent posterior colporrhaphy as opposed to al- 
most all of the sacrospinous group. There were no 
detectable differences in subjective success rates 
(94% vs.91%), mean patient satisfaction (85% vs. 
81%), efficacy of colposuspension (79% vs. 87%), 
quality of life measures, or complication rates be- 
tween the abdominal and vaginal groups respec- 
tively. Operative time (+30 minutes) and surgical 
costs (+$1,875) were higher in the abdominal 
group, and the vaginal group had quicker return to 
activities of daily living (-8 days). While the au- 
thors concluded that the two procedures are 
equally effective, sacral colpopexy may confer 
better support to the vaginal apex and anterior 
wall. Also, use of colposuspension during vaginal 
surgery decreases generalizability and may protect 
the anterior wall support, which would not neces- 
sarily be present with midurethral slings. 

Roovers et al (78) performed the remaining 
prospective randomized controlled trial of abomi- 
nal and vaginal approaches for women with at 
least stage II uterine prolapse. Subjects underwent 
either a vaginal hysterectomy, possible anterior 


and posterior colporrhaphy, fixation of the vault to 
the uterosacral-cardinal ligaments with absorbable 
suture, and possible needle suspension or a sacral 
colpopexy with preservation of the uterus, culdo- 
plasty, and possible Burch colposuspension. It is 
unclear if the vaginal group had a true apical sus- 
pension procedure using the uterosacral ligaments 
or if the distal ligaments were simply transfixed to 
the vaginal cuff. For their primary outcome, both 
groups had reduction in Urogenital Distress 
Inventory scores (Dutch version) with maximal re- 
duction in the prolapse domain. However, the 
vaginal group had a greater reduction of score 
even after controlling for preoperative differences. 
There were no differences in duration of surgery, 
blood loss, hospital stay, or number of complica- 
tions. Anatomical outcomes were similar at 1 year, 
with a 5% stage II or greater apical recurrence rate 
for each group. Nevertheless, patients who under- 
went sacral colpohysteropexy were more likely to 
have subsequent surgery for recurrent anterior wall 
(n = 5) or uterine (n = 4) prolapse compared to 
only one reoperation for vault prolapse in the vagi- 
nal group. Uterine preservation in the abdominal 
group decreases the generalizability of sacral 
colpopexy, reduces uniformity among approaches, 
and potentially affects subjective and objective 
outcomes, including the need for reoperation. 
There was also an inferior stress incontinence sur- 
gery performed in the vaginal arm, which will 
likely affect long-term outcomes. 

Each of these studies overstate their conclu- 
sions, allowing their biases to be revealed. One 
could easily argue for a different conclusion based 
on the data presented. They conflict with respect to 
their recommendation for an abdominal or vaginal 
approach as the ideal treatment of apical prolapse. 
They also differ with respect to primary outcome, 
which varies between anatomy, symptomatology, 
or a combination of the two. Sacral colpopexy ap- 
pears to provide more durable support of the vagi- 
nal apex and anterior vaginal wall with potentially 
greater complications compared to sacrospinous 
ligament fixation. At present there are no studies 
comparing uterosacral ligament suspension to 
sacral colpopexy (without uterine preservation) 
despite the fact that uterosacral suspension is the 
preferred vaginal apical support procedure among 
AUGS and SGS members (77). A well-done 
prospective randomized study would help to de- 
fine the relative balance between morbidity, 
anatomical support, and symptomatic improve- 
ment. It is unlikely that study results would show 
one approach to have lower morbidity with better 
anatomical and symptomatic outcomes. Rather, we 
would anticipate better anatomical outcomes with 
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higher morbidity for more invasive abdominal 
procedures. We do not know if symptomatic out- 
comes correlate with anatomical outcomes and the 
relative importance of each of these on overall pa- 
tient satisfaction. Nevertheless, this type of infor- 
mation would be invaluable for surgical planning 
and informed consent. 


Choice of Surgical Procedure 


There are generally two schools of thought with re- 
spect to restoring apical support. The first is a com- 
monly held belief that initial repairs of primary api- 
cal support defects (uterine prolapse and 
posthysterectomy vault prolapse without a prior api- 
cal support procedure) should always be attempted 
vaginally. In cases of uterine prolapse, the repair 
usually involves hysterectomy for anterior wall sup- 
port purposes. Assuming success rates are as high as 
previously discussed for vaginal apical support pro- 
cedures, the small percentage of recurrences at the 
vaginal apex should be treated with sacral 
colpopexy. The second philosophy is to choose vagi- 
nal restorative procedures for women with lower 
risks of recurrent prolapse and abdominal compen- 
satory repairs for those with high risks of recurrence. 
While the data are limited, some potential risk fac- 
tors for recurrence include prior prolapse surgery, 
severity of prolapse (7), young age (7), wide genital 
hiatus (8), levator weakness, and increased intra-ab- 
dominal pressures from occupation/recreation in- 
volving heavy lifting, continual cough from tobacco 
use, obesity, and chronic constipation. 

There is no evidence that one philosophy is su- 
perior to the other. The first approach may predis- 
pose to a higher rate of recurrent prolapse, espe- 
cially at the anterior wall due to the posterior 
deflection of the apex and axis with vaginal recon- 
structions. Recurrent anterior wall prolapse has 
been a common problem with vaginal repairs, and 
most attribute this to midline defects or paravagi- 
nal defects. We would argue that this is due to in- 
adequate support of the upper anterior vaginal 
wall, which can be better corrected by placing an 
anterior graft during sacral colpopexy. The second 
philosophy places the woman at increased risk of 
undergoing a potentially unnecessary and more in- 
vasive procedure that may be associated with in- 
creased morbidity. Laparoscopic sacral colpopexy 
is an attempt to make sacral colpopexy less inva- 
sive with a quicker recovery, similar to vaginal 
surgery. Unfortunately, this procedure often re- 
quires two experienced laparoscopic surgeons and 
takes more time than an open abdominal approach, 
with only small decreases in the length of hospital- 
ization. Complication rates, operative time, dura- 
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tion of hospitalization, recovery time, postopera- 
tive recovery, and cost have not been prospectively 
compared for laparoscopic and open sacral 
colpopexy. The ideal surgery would be a vaginal 
compensatory repair that is as durable as sacral 
colpopexy for supporting the vaginal apex and 
upper anterior and posterior walls, while providing 
the benefits of vaginal surgery for postoperative 
pain, morbidity, and ease of recovery. 


Emerging Technologies 


Numerous surgical devices under development 
and in use offer minimally invasive approaches for 
treating POP and urinary incontinence. This im- 
portant innovation is being driven by industry. The 
Food & Drug Administration approves medical 
devices more quickly and easily with less rigorous 
testing required than pharmaceuticals. Companies 
must only prove product safety and are not re- 
quired to document efficacy. Therefore, the sur- 
geon is left with the difficult task of determining 
how to incorporate these new technologies into his 
or her practice. Many of the products are later 
withdrawn for safety or efficacy concerns; an ex- 
ample of this is the posterior intravaginal sling- 
plasty (Posterior IVS Tyco/US Surgical, Norwalk, 
CT). However, some of these products revolution- 
ize the field and rapidly replace standard opera- 
tions. The classic example of this is the tension- 
free midurethral suprapubic sling originally 
developed by Ulmsten et al (79). This procedure 
has become the gold standard primary operation 
for stress urinary incontinence. Since its inception 
there have been many variations, including the 
most recent transobturator approach. 

Recently, there has been an influx of devices 
for the treatment of POP. The most promising sys- 
tems are vaginal compensatory repairs using 
polypropylene mesh that rely on the sacrospinous 
ligament for posterior apical support and the arcus 
tendineus fascia pelvis and levator ani attachments 
near the ischial spine for anterior apical support. 
The repairs differ from conventional repairs 
through the tension-free placement of mesh with- 
out suturing, use of the obturator space, and rec- 
ommendation to leave the uterus in place. 
Although these devices have only recently been 
approved for use in the United States, they have 
been employed in Europe for several years. Recent 
short-term safety data for cystocele repair with 
tension-free polypropylene (Gynemesh) applica- 
tion were published, indicating a high mesh ero- 
sion rate of 20% and a 10% de novo dyspareunia 
rate (80). Most of the erosions required further 
treatment. Collinet et al (81) evaluated short-term 


complications and mesh erosion rate for the trans- 
vaginal mesh procedure. Erosions occurred in 34 
(12.3%) of the 277 patients, with 25 (9%) requir- 
ing reoperation to treat the erosion and the others 
resolving with medical management. The majority 
resolved after one reoperation; however, five pa- 
tients required multiple surgeries and one of these 
was complicated by a vesicovaginal fistula. 
Erosions were more common when concomitant 
hysterectomy was performed or an inverted-T 
colpotomy incision was used for vault prolapse, 
and all but one were localized to the anterior 
colpotomy site. Other perioperative complications 
included one rectal injury, four bladder injuries, 
and one hematoma. While data regarding efficacy 
are sparse, there are several prospective studies 
underway to analyze these new vaginal compensa- 
tory procedures. Use of these devices is appealing 
because they potentially offer all the benefits of 
the ideal prolapse surgery previously mentioned— 
namely, they are quick and minimally invasive, 
with low postoperative pain and an easier recov- 
ery. There is still a need to prove equal or greater 
anatomical and subjective outcomes with low 
morbidity. We must be cautious in our adoption of 
these devices, especially in young women where 
procedure- or graft-related complications could 
potentially leave them with permanent sexual dys- 
function or intractable pelvic pain. Further studies 
are necessary to evaluate postoperative sexual 
function as well as anatomical studies to determine 
proximity of critical nerves and blood vessels, es- 
pecially during passage of the posterior trocar 
through the ischiorectal fossa and sacrospinous 
ligament. Proper informed consent is critical when 
performing these procedures, since they should 
still be considered investigational. 
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CHAPTER 30 


Posterior Support Defects 
Joan L. Blomquist and Geoffrey W. Cundiff 


Í. an integrated health care program serving 
149,544 women, Olsen et al noted an 11.1% life- 
time risk of surgery for pelvic organ prolapse or 
urinary incontinence (1). Forty percent of these 
operations included repairs to the posterior com- 
partment of the vagina. Importantly, the reopera- 
tion rate in this cohort was 29.9%, suggesting that 
our surgical interventions are not always optimal. 
With regard to posterior support defects in partic- 
ular, there are a number of different surgical ap- 
proaches currently in use. Unfortunately, there are 
no direct comparisons to determine if one repair is 
superior overall. 

Posterior support defects include rectoceles, en- 
teroceles, and perineal descent. A rectocele is a her- 
niation of the anterior rectal wall protruding into 
the vaginal lumen, causing a bulge in the posterior 
vaginal wall. Enterocele refers to a herniation of 
bowel and the lining of the peritoneal cavity 
through the cul-de-sac of Douglas. Anatomically, 
this correlates with a separation of the anterior 
and/or posterior fascia from the uterosacral liga- 
ments such that the vaginal epithelium and peri- 
toneum come into direct contact. As such, an ente- 
rocele may be an apical or posterior compartment 
defect. Perineal descent refers to increased down- 
ward mobility of the perineal body, which usually 
lies within 2 cm of an imaginary line between the 
ischial tuberosities (2). Evaluation and treatment of 
posterior compartment defects should consider all 
three conditions. 

Symptoms commonly attributed to posterior 
pelvic organ prolapse include herniation symp- 
toms (bulge and pelvic heaviness), defecatory dys- 
function (rectal emptying difficulties, straining at 
defecation, manually assisted defecation), and sex- 
ual dysfunction. One must consider the differential 
diagnosis of defecatory dysfunction and sexual 
dysfunction when determining if the surgical re- 
pair will alleviate symptoms. Studies on posterior 


compartment defect repairs should evaluate the ef- 
fect on defecatory and sexual dysfunction in addi- 
tion to anatomic outcomes. This information is im- 
perative for proper counseling of patients. 

As described in Chapter 27, treatment options 
include expectant management, use of a pessary, 
or surgical intervention. Although this chapter fo- 
cuses on surgical repairs, it is important to remem- 
ber that nonsurgical management should be made 
an option for all women. Surgical repairs to be re- 
viewed include posterior colporrhaphy, defect-di- 
rected repair, transanal repair, posterior fascial re- 
placement, and abdominal approaches. 


ANATOMY 


Although described in detail elsewhere, a brief re- 
view of anatomy is imperative before discussing 
the various surgical repairs. An understanding of 
the anatomy brings attention to the fact that there 
are different kinds of rectoceles for which individ- 
ualized treatment may be necessary. Vaginal sup- 
port arises from interactions between the pelvic 
musculature and connective tissue. DeLancey’s 
work emphasized the importance of this relation- 
ship (3). Loss of muscular support via damage or 
denervation puts all the pressure on the connective 
tissue. Connective tissue response to constant 
pressure is attenuation or tearing. 

Muscular support results from the pelvic di- 
aphragm, a group of paired muscles including the 
levator ani and coccygeus muscles. The connec- 
tive tissue layer is known as the endopelvic fascia, 
Denonvillier’s fascia, rectovaginal fascia, or recto- 
vaginal septum. This layer is actually a fibromus- 
cular tissue layer, which includes fibroblasts, 
smooth muscle cells, elastin, and type II collagen. 
For the remainder of this chapter, we will refer to 
this layer as the rectovaginal septum. 

Superiorly, the rectovaginal septum attaches to 
the cervix and cardinal/uterosacral ligament com- 
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plex. Laterally it attaches to the pelvic sidewall 
(Fig. 30.1) via the arcus tendineus fascia pelvis 
and arcus tendineus fascia rectovaginalis (4). 
Inferiorly, the rectovaginal septum fuses with the 
perineal body (DeLancey level III). The lateral at- 
tachment (DeLancey level II) prevents ventral 
movement of the posterior vaginal wall. Through 
its attachment to the cardinal and uterosacral liga- 
ments, the rectovaginal septum stabilizes the per- 
ineal body. Due to the support of the rectovaginal 
septum and pelvic diaphragm, there is limited 
downward mobility of the perineal body, which 
normally lies within 2 cm of an imaginary line be- 
tween the ischial tuberosities. 

Through his work on cadavers, Richardson hy- 
pothesized that most rectoceles were the result of 
discrete tears in the rectovaginal septum (5). 
Surgically tears have been shown to occur within 
the rectovaginal septum itself as well as at the lat- 
eral, superior, and inferior attachments (6). 
Perineal descent results from detachment of the 
rectovaginal septum from the perineal body. This 
was first described by Parks et al in 1966 (7). Since 
then, others have shown an association between 
perineal descent and defecatory dysfunction, in- 
cluding constipation, incomplete emptying, tenes- 
mus, and the need to splint or use digital manipu- 
lation for defecation. 


POSTERIOR COLPORRHAPHY 


Posterior colporrhaphy was first described in the 
early 19th century. The procedure was originally 
designed to deal with obstetrical perineal tears by 
narrowing the caliber of the vagina, creating a per- 
ineal shelf, and partially closing the genital hiatus 
(8). A tight perineorrhaphy was also used to im- 
prove the patient’s ability to hold a pessary in 
place and was thought to prevent the progressions 
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of upper genital prolapse. The original description 
included plication of the pubococcygeus muscles 
and posterior vaginal wall (colporrhaphy) and re- 
construction of the perineal body (perineorrha- 
phy). Although developed without any real under- 
standing of uterine and vaginal supports, 
transvaginal colporrhaphies have been the most 
commonly used surgical procedure for rectocele 
repair among gynecologic surgeons for over 100 
years. 

A posterior colporrhaphy begins with a perineal 
skin incision (Fig. 30.2). The perineal incision 
may be horizontal, triangular, or diamond-shaped, 
depending on the degree of perineal relaxation 
present. If the introitus needs to be narrowed with 
a perineorrhaphy, a triangular or diamond-shaped 
incision is made. The posterior vaginal epithelium 
is then opened in the midline to the apex of the 
vagina or to the cephalad border of the rectocele. 
The rectovaginal septum is then carefully dis- 
sected off the vaginal epithelium and plicated in 
the midline with continuous or interrupted delayed 
absorbable sutures. Some authors advocate a more 
aggressive plication of the levator ani muscles in 
the midline as well. Excess vaginal epithelium is 
trimmed and the vaginal epithelium is closed with 
a running or interrupted absorbable suture. If a 
perineorrhaphy is to be performed, the superficial 
perineal muscles and the bulbocavernosus muscles 
are brought to the midline using fine absorbable 
suture. The perineal epithelium is then closed with 
a subcuticular absorbable suture. 

Despite its long history, the anatomic and func- 
tional success of posterior colporrhaphy was not 
studied until recently. Table 30.1 summarizes the 
recent literature on posterior colporrhaphy with 
and without levator plications. Anatomic cure rates 
range from 76% to 96% whether levator plication 
is performed or not. Functional outcomes have 


FIGURE 30.1 @® Oblique view of 
the anatomy of the rectovaginal 
septum’s attachments to the per- 
ineal body and pelvic side wall. In 

X its distal half the lateral rectovagi- 
nal septum attaches to the inner 
(superior) surface of the levator ani 
muscles, while it coalesces with the 
fascial layer of the anterior vaginal 


Ischial 
spine 


i > ascia wall at the tendinous arch of the 
of pelvic fascia f pelvic fascia in its upper half. (From 
Cundiff GW, Fenner D. The manage- 
ment of rectocele and defecatory 
aes dysfunction. Obstet Gynecol 


2004; 104(6):1403-1421. Courtesy of 
Lianne Sullivan.) 
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FIGURE 30.2 ® Surgical view of the 
posterior colporrhaphy. A diamond- 
shaped piece of skin overlying the per- 
ineum is removed. The rectovaginal sep- 
tum is plicated as shown in the oblique 
view in the inset. The trimmed skin 
edges are then reapproximated. (From 
Cundiff GW, Fenner D. The management 
of rectocele and defecatory dysfunction. 
Obstet Gynecol 2004;104(6):1403-1421. 
Courtesy of Lianne Sullivan.) 


more variable results. Kahn and Stanton (14) re- 
ported on a large retrospective series of 171 pa- 
tients who underwent posterior colporrhaphy with 
levator plication. Constipation increased from 
22% preoperatively to 33% postoperatively and 
fecal incontinence increased from 4% preopera- 
tively to 11% postoperatively. In the only prospec- 
tive study addressing functional outcome, Maher 
et al (9) reported a decrease in constipation from 
76% preoperatively to 24% postoperatively. 

Francis and Jeffcoate first described an associ- 
ation between dyspareunia and posterior repair in 
1961 (15). Recent studies report de novo dyspare- 
unia rates between 8% and 26%. Although thought 
to be related to levator plication, de novo dyspare- 
unia occurs in posterior colporrhaphy without lev- 
ator plication as well. Weber et al (10) prospec- 
tively followed 81 women with pelvic organ 
prolapse and urinary incontinence before and after 
surgery for sexual function and vaginal anatomy. 
Dyspareunia occurred in 14 (25%) women after 
posterior colporrhaphy (p = 0.01) and in 8 (38%) 
of 21 women who had Burch colposuspension and 
posterior colporrhaphy performed together (p = 
0.01). The postoperative introital caliber was not 
different when comparing the women with and 
without dyspareunia. 

In summary, the traditional transvaginal 
colpoperineorrhaphy provides good anatomic sup- 


vaginal mucosa 
rectovaginal fascia 
rectal muscularis 


rectal mucosa 


port with potential relief of functional symptoms 
and a high rate of de novo dyspareunia. 


DEFECT-DIRECTED REPAIR 


The defect-directed repair is based on the work of 
Richardson. As mentioned above, Richardson hy- 
pothesized that most rectoceles are the result of 
discrete tears in the rectovaginal septum. These 
tears may occur in the fascia itself or at the supe- 
rior, lateral, or inferior attachment sites. The de- 
fect-directed repair aims to fix rectoceles by iden- 
tifying and closing these discrete tears. By 
restoring normal anatomy, advocates suggest that 
the defect-directed method may offer the advan- 
tage of better functional outcomes and less dys- 
pareunia. 

The posterior vaginal epithelium is opened in 
the midline and the epithelium is separated from 
the underlying rectovaginal septum as described in 
the posterior colporrhaphy section (Fig. 30.3). A 
finger from the surgeon’s nondominant hand is 
placed in the rectum, allowing identification of the 
fascial defects. The defects are repaired with inter- 
rupted delayed absorbable sutures. Perineorrhaphy 
is performed as needed. The vaginal epithelium is 
closed so as not to constrict the vagina. 

Table 30.2 summarizes the available data on de- 
fect-directed repairs. Several retrospective reviews 
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Posterior Colporrhaphy 


De Novo 
Dyspareunia 
Mean in Sexually 
Follow-Up Levator Anatomic Fecal Active 
Study n (mo) Plication Cure (%) Constipation Incontinence Patients 
Maher (9) 
Preop 38 12.5 No 76% 37% 
Postop 95% 24% 5% 
Weber (10) 
Preop 53 12 No 
Postop 53 26% 
Sand (11) 
Preop 70 12 No 
Postop 67 90% 
Arnold (12) 
Preop 29 Yes 
Postop 24 80% 36% 23% 
Mellegren 
(13) 
Preop 25 12 Yes 100% 8% 
Postop 25 96% 88% 8% 8% 
Kahn (14) 
Preop 231 42 Yes 22% 4% 
Postop 171 76% 33% 11% 16% 
Paraiso (22) 
Preop 37 16 No 
Postop 33 91% 


have shown anatomic cure rates of 82% to 100% 
with improvement in dyspareunia. Cundiff et al 
(16) reported on 69 women who underwent the de- 
fect-directed repair over a 3-year time period. They 
showed improvement in constipation, difficult 
evacuation, fecal incontinence, and dyspareunia 
while maintaining an 82% cure rate. Kenton et al 
(18) showed a similar cure rate and improvement in 
dyspareunia, but only about 50% of patients with 
constipation and difficult evacuation improved. 
Abramov et al (21) published the first compar- 
ative study between traditional colporrhaphy and 
defect-directed repair. In this retrospective study, 
124 patients underwent defect-directed repair and 
183 patients underwent standard posterior colpor- 
rhaphy without levator plication. The procedures 
were not randomized as the choice of procedure 
was based on the operative findings—that is, if 
discrete defects were found, a defect-directed re- 
pair was performed, and if no discrete defects were 


found, a traditional posterior colporrhaphy was 
performed. Rates of recurrence of rectocele be- 
yond the midvaginal plane (33% vs. 14%, p = 
0.001) and beyond the hymenal ring (11% vs. 4%, 
p = 0.02) and recurrence of a symptomatic bulge 
(11% vs. 4%, p = 0.02) were significantly higher 
after the site-specific rectocele repair. Rates of 
postoperative dyspareunia, constipation, and fecal 
incontinence were not significantly different be- 
tween the two groups. The authors comment on the 
fact that the patients were not randomly assigned 
to the surgical procedure, so selection bias may af- 
fect the results. Paraiso et al presented the first 
prospective randomized trial in 2006 (22). 
Anatomic failure was noted in 13.5% of the site- 
specific group and 9% of the posterior colporrha- 
phy group. There was no difference between 
groups in functional outcome or dyspareunia. 

In summary, studies to date on the defect-di- 
rected repair show low dyspareunia rates with good 


FIGURE 30.3 ® Surgical view showing 
the defect-directed rectocele repair. The 
upper inset (cross-section) delineates surgical 
layers, while the lower inset demonstrates 
the potential locations for tears in the recto- 
vaginal septum. (From Cundiff GW, Fenner D. 
The management of rectocele and defecatory 
dysfunction. Obstet Gynecol 2004;104(6): 
1403-1421. Courtesy of Lianne Sullivan.) 


functional and anatomic results. Larger prospective 
randomized trials between traditional colporrhaphy 
and defect-directed repairs are needed to further as- 
sess the question of anatomic cure and durability of 
the repairs. 


TRANSANAL REPAIR 


Transanal repair of a rectocele was first advocated 
by Marks, a colorectal surgeon, in the 1960s (23). 
He noted that many women had continued difficul- 
ties with rectal evacuation after transvaginal recto- 
cele repair. He also noted that many women diag- 
nosed with a rectocele had thinning of the anterior 
rectal wall and an enlarged rectal ampulla. The aim 
of the procedure is to remove or plicate the redun- 
dant rectal mucosa and plicate the anterior rectal 
wall musculature. 

A U-shaped or T incision is made transanally 
above the dentate line with the patient in the prone 
jackknife position (Fig 30.4). A flap of rectal mu- 
cosa is separated from the underlying rectovaginal 
septum and excised. The rectovaginal septum is 
then plicated from the rectal side. The rectal mu- 
cosa and submucosa are closed in a separate layer. 

The transanal approach allows repair of other 
anorectal pathology, such as hemorrhoids or ante- 
rior rectal wall prolapse, at the same time. Repair of 
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high rectoceles, perineal relaxation, and other vagi- 
nal prolapse is more difficult. Complications such 
as infection (6%) and rectovaginal fistula (3%) are 
rare. 

Arnold et al (24) retrospectively reported on 64 
nonrandomized patients who underwent rectocele 
repair for defecatory dysfunction based on symp- 
toms only. Thirty-five of the women underwent 
transanal repair and 29 underwent transvaginal re- 
pair. Forty-six of the 64 women were available for 
follow-up at a minimum of 2 years postoperatively. 
At follow-up there was no difference in constipa- 
tion, anal incontinence, sexual dysfunction, dys- 
pareunia, or patient satisfaction between groups. 
More patients in the transvaginal group complained 
of postoperative pain (32% vs. 4%). In addition, 
38% of patients developed fecal incontinence after 
transanal repair. Fecal incontinence may result 
from an occult sphincter laceration that becomes 
symptomatic with aging or as a result of the anal di- 
lation and stretching during the rectocele repair 
(25). 

Two randomized controlled trials comparing 
transvaginal and transanal approaches to rectocele 
have been reported. Nieminen et al (26) random- 
ized 30 women, 15 to each arm. Patients were as- 
sessed by interview, examination, defecography, 
colon transit study, and anorectal manometry be- 
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Defect-Directed Posterior Repair 


Mean 
Follow-Up Anatomic Difficult Fecal 

Study n (mo) Cure Constipation Evacuation Incontinence Dyspareunia 
Cundiff (16) 

Preop 69 46% 32% 13% 29% 

Postop 61 12 82% 13% 15% 8% 19% 
Porter (17) 

Preop 125 60% 61% 24% 67% 

Postop 72 6 82% 50% 44% 21% 46% 
Kenton (18) 

Preop 66 46% 52% 30% 28% 

Postop 46 12 90% 20% 30% 8% 
Singh (19) 

Preop 42 57% 9% 31% 

Postop 33 18 92% 27% 5% 15% 
Glavind (20) 

Preop 67 40% 12% 

Postop 67 3 100% 4% 3% 
Abramov (21) 

Preop 124 31% 17% 8% 

Postop 124 12.2 71% 37% 19% 16% 
Paraiso (22) 

Preop 37 16 48% 

Postop 37 86.5% no change 


fore randomization and at 12 months postopera- 
tively. Ninety-three percent of patients in the trans- 
vaginal group and 77% of patients in the transanal 
group reported symptomatic improvement (p = 
0.08). Recurrence rate of rectocele and/or entero- 
cele was higher in the transanal group (66% vs. 
7%, p = 0.01). The vaginal approach was associ- 
ated with a higher blood loss (120 + 90 mL vs. 60 
+ 40 mL, p = 0.03). No patients reported de novo 
dyspareunia. Kahn et al (27) randomly assigned 57 
women with symptomatic rectoceles to transanal 
(n = 33) or transvaginal (n = 24) repair with a 
mean follow-up of 2 years. Thirty percent of pa- 
tients in the transanal group required further sur- 
gery for rectoceles or enteroceles compared to 
13% in the transvaginal group (p = 0.10). De novo 
dyspareunia was reported in one patient in the 
transvaginal group. The Cochrane Database 
Review (28) concluded that the results for poste- 
rior vaginal wall repair were better than for 
transanal repair in terms of subjective (RR 0.36, 
95% CI 0.13 to 1) and objective (RR 0.24, 95% CI 
0.09 to 0.64) cure. In summary, level 1 evidence 


shows that the vaginal approach to rectocele repair 
is superior to the transanal approach. 


POSTERIOR FASCIAL REPLACEMENT 


A variety of graft materials and meshes have been 
used in recent years to augment posterior repairs. 
Augmentation is done to improve anatomic out- 
come, decrease the risk of rectocele recurrence, 
and cure or improve defecatory difficulties while 
maintaining normal sexual and vaginal function. 
The purpose of the graft is either to replace the 
fascia as a permanent barrier to herniation or to 
act as an absorbable scaffold for fibroblast infil- 
tration and scar formation. The ideal graft for 
posterior compartment defects should have a low 
rejection rate, be relatively inexpensive, decrease 
recurrence rates, and cause no harm with respect 
to bowel and sexual function. Grafts may be allo- 
grafts (human donor), autografts (self donor), 
xenograft (animal donor), or synthetic materials. 
Examples include autologous fascia, allograft 
fascia lata, dura mater, autologous muscle, 


FIGURE 30.4 @ Surgical view showing 
the transanal rectocele repair. The cross-sec- 
tion inset delineates surgical layers. (From 
Cundiff GW, Fenner D. The management of 
rectocele and defecatory dysfunction. Obstet 
Gynecol 2004; 104(6):1403-1421. Courtesy of 
Lianne Sullivan.) 


porcine dermal collagen, allograft dermis, and 
polypropylene. 

The technique for graft placement is as varied 
as the types of grafts available. Some authors ad- 
vocate placing the graft over the rectocele repair 
whether that repair be a traditional posterior col- 
porrhaphy or a defect-directed repair (Fig. 30.5). 
The graft is attached superiorly, laterally, and infe- 
riorly to the perineal body. Others recommend re- 
placing the rectovaginal septum with the graft (i.e., 
not repairing the native fascia first). Still others in- 
corporate pieces of the graft into the imbricating 
folds of a traditional posterior colporrhaphy (11). 

Grafts have been used in other surgical proce- 
dures, such as abdominal hernia repair, for 
decades. Concern about mesh erosion and fistula 
formation has limited the use of grafts in vaginal 
reconstructive surgery for some time. Newer graft 
choices with the potential for fewer complications 
as well as the high recurrence rates of traditional 
repairs have increased the interest and use of grafts 
in vaginal reconstructive surgery. An expanding 
volume of literature on the use of grafts in recto- 
cele repairs is beginning to develop. Two reviews 
on the topic have recently been published (29,30). 
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Biologic Grafts 


Table 30.3 summarizes the data on biologic im- 
plants used in posterior fascial replacements. Oster 
and Austrup (31) first looked at using autologous 
dermal grafts in posterior repairs in 1981. A 100% 
anatomic cure rate was noted in 15 patients at a 
mean follow-up of 30 months. Other prospective 
cohort studies have shown similar high anatomic 
cure rates with biologic grafts. Although not re- 
ported in many studies, defecatory dysfunction 
seems to improve and de novo dyspareunia rates 
are relatively low. A randomized controlled trial 
compared posterior colporrhaphy alone and aug- 
mented with a 2 X 4 patch of allograft fascia lata 
(36). In a preliminary report at 1 year, the success 
rate for posterior colporrhaphy alone was 89% (59 
of 66) compared to 76% (48 of 56) in the graft 
group (p = 0.54). Similarly, the only prospective, 
randomized trial to date (22) reported on tradi- 
tional posterior colporrhaphy versus site-specific 
repair augmented with a porcine small intestinal 
submucosa bioengineered collagen matrix 
(Fortagen). Subjects who received the site-specific 
repair with graft augmentation had a significantly 
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greater anatomic failure rate (9/27, 33%) than 
those who received a site-specific repair alone 
(5/37, 13.5%) or a traditional posterior colporrha- 
phy (3/33, 9%; p = 0.035). There was no differ- 
ence in functional outcome or rates of dyspareunia 
between the three groups. The only graft complica- 
tion noted in the above studies was vaginal wound 
separation in 3 of 62 patients (35), which healed 
spontaneously. 


Synthetic Grafts 


Table 30.4 summarizes the data on synthetic im- 
plants used in posterior fascial replacement. A 
number of case series using synthetic grafts show 
a high anatomic cure rate. The functional cure rate 
has not been as well studied. Two studies have 
shown a 50% improvement in difficult evacuation 
(38,39). Lim showed in improvement in dyspareu- 
nia (39% preoperatively, 10% postoperatively), 
whereas Mercer-Jones showed an increase (4% 
preoperatively, 8% postoperatively). Sand et al 
(11) presented the only prospective randomized 
trial. One hundred forty-three women were ran- 
domized to traditional posterior colporrhaphy ver- 
sus traditional colporrhaphy with incorporation of 
strips of polyglactin 910 into the imbricated folds 
of the repair. No difference in anatomic cure rates 
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FIGURE 30.5 @® Surgical view showing 
the posterior fascial replacement. The graft is 
connected superiorly but has not yet been at- 
tached laterally or inferiorly, permitting visu- 
alization of the defect-directed rectocele re- 
pair beneath the graft. The cross-section 
inset delineates surgical layers. (From Cundiff 
GW, Fenner D. The management of rectocele 
and defecatory dysfunction. Obstet Gynecol 
2004; 104(6):1403-1421. Courtesy of Lianne 
Sullivan.) 


was noted. Functional outcome and dyspareunia 
were not studied. 

Several complications have been reported with 
synthetic mesh use. Lim found a 12.9% mesh ero- 
sion rate; however, all but one resolved with a sim- 
ple office procedure. In a series of 43 women, Goh 
et al (40) reported three mesh erosions and one 
rectovaginal fistula. In a series of 26 patients, de 
Tayrac et al (41) reported three erosions, two of 
which required mesh removal in the operating 
room. They also reported one patient with de novo 
dyspareunia, which resolved after mesh removal. 
Although rare, the complications may be quite se- 
rious. 

In summary, the literature on the use of grafts in 
the repair of posterior compartment defects is ex- 
panding; however, most reports are case series and 
vary widely with regards to type of grafts and spe- 
cific procedure used. Although the anatomic suc- 
cess rates look promising, functional outcomes are 
not well studied and serious complications such as 
mesh erosions and rectovaginal fistulas have been 
reported. The only randomized controlled trial 
comparing posterior colporrhaphy with and with- 
out a biologic graft showed a higher success rate 
for posterior colporrhaphy alone. The only 
prospective randomized trial comparing posterior 
colporrhaphy with and without a synthetic mesh 
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Biologic Grafts in Posterior Compartment Defect Repairs 


Mean 
Graft Follow-Up Anatomic Difficult 
Study n Material (mo) Cure Constipation Evacuation Dyspareunia 
Oster (31) 
Preop 15 Autologous 37% 
Postop 15 dermis 30 100% 33% 0% 20% 
Kohli (32) 43 Allograft 
dermis 12 93% 
Dell (33) 
Preop 35 Xenograft 
Postop 35 porcine 12 93% 
Altman (34) 
Preop 32 = Xenograft 100% 84% 
Postop 29 porcine 12 62% 55% 86% 
Kobashi (35) 
Preop 73 Allograft 
Postop 62 fascia lata 13.72 93% 35.9% 
23.1% 
(10% de novo) 
Gandhi (36) 
Preop Allograft 
Postop 56 fascia lata 12 76% 
Paraiso (22) 
Preop 37 Xenograft 48% 
Postop 37 porcine 16 67% no change 


showed no difference in anatomic outcomes. 
Further prospective randomized studies are war- 
ranted before the routine use of grafts can be rec- 
ommended. 


ABDOMINAL APPROACH 


An abdominal approach to repair of rectocele may 
be appropriate when a woman has an associated 
apical defect such as enterocele, uterine prolapse, 
or vaginal vault prolapse. If an abdominal proce- 
dure such as an abdominosacrocolpopexy is 
planned, a superior posterior compartment defect 
can be repaired through the cul-de-sac via the la- 
parotomy incision. The posterior graft used for the 
abdominosacrocolpopexy can be extended down 
the posterior wall of the vagina. Perez et al (42) 
and Villet et al (43) both described extending the 
posterior mesh down to the levator ani muscle. 
Villet et al reported an 86% anatomic cure rate and 


a 70% functional cure rate in their series of 56 
women. 

An abdominosacral colpoperineopexy has been 
described to treat a combination of apical and pos- 
terior wall prolapse as well as perineal descent 
(44). In this procedure, a graft is used to replace 
the rectovaginal septum along its entire length— 
that is, from the sacrum to the perineal body. The 
peritoneum covering the posterior and apical 
vagina is opened and the rectovaginal space is de- 
veloped. Sutures are placed along the entire length 
of the rectovaginal septum down to the perineal 
body. With the nondominant hand, the surgeon el- 
evates the perineal body vaginally so sutures can 
be placed transabdominally into the perineal body. 
The graft is attached to the sutures. The procedure 
concludes with attachment of the apex of the graft 
to the longitudinal anterior sacral ligament. As an 
alternative, a combination vaginal and abdominal 
approach may be used. The posterior vaginal ep- 
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Synthetic Grafts in Posterior Compartment Defect Repairs 


Mean 
Graft Follow-Up Anatomic Difficult Graft 
Study n Material (mo) Cure Evacuation Dyspareunia Complications 
Watson (37) 
Preop 9 Polypropylene none 
Postop 9  transperineal 29 88% 
Sand (11) 
Mesh 73 Polyglactin 910 92% none 
No mesh 70 transvaginal 12 90% 
Mercer-Jones 
(38) 
Preop 22 Polypropylene (14) 100% 4% none 
Postop 22 Polyvinyl chloride (8) 12.5 95% 50% 8% 
transperineal 
Lim (39) 
Preop 90 Polyglactin 55% 39% 12.9% erosion 
Postop 31 910 polypropylene 6 87.5% 21% 10% 
Goh (40) 
Preop 43 Polypropylene 3 erosions 
Postop 43 Transvaginal 12.9 100% 1 rectovaginal 
fistula 
de Tayrac (41) 
Preop 26 Polypropylene 20% 3 erosions 
Postop 25 transvaginal 22.7 92.3% 16% 7.7% 1 dyspareunia 
de novo 


ithelium is opened as for a traditional posterior re- 
pair. The dissection is carried cephalad until the 
cul-de-sac is entered. The graft is then passed from 
the abdominal field to the vaginal field. The graft 
is attached to the perineal body and arcus 
tendineus fascia rectovaginalis through the vaginal 
incision. 

Sullivan et al (45) reported on 205 women who 
had a sacral colpoperineopexy using Marlex mesh 
for a combination of apical prolapse, rectocele, and 
enterocele. No vaginal incisions were made. He re- 
ported a 25% failure rate and 5% mesh erosion rate. 
Ten percent of patients required further surgery for 
complications specific to the repair. Cundiff et al 
(44) reported on 19 women who underwent a sacral 
colpoperineopexy for apical prolapse and perineal 
descent. At short-term follow-up between 3 and 7 
months, 63% of patients had no prolapse, 21% had 
stage 1, and 16% had stage 2. Defecatory dysfunc- 
tion resolved in 66% of patients. Visco et al (46) re- 
ported follow-up on 88 colpoperineopexies using 
Mersilene mesh. Thirty of the 88 patients had a 


vaginal incision. The mesh erosion rate for those 
without a vaginal incision was 4.5% compared to 
40% for those with mesh placed transvaginally. Use 
of a dermal allograft has been shown to decrease the 
erosion rate (44). While this approach appears to 
have good functional results, further evaluation is 
needed to determine the best approach and type of 
mesh to use to treat patients with a combination of 
apical prolapse and perineal descent. 
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CHAPTER 31 


Obliterative Procedures 
Thomas L. Wheeler II and Holly E. Richter 


INTRODUCTION 


The elderly population, especially 85 years or 
older, is experiencing an increasing rate of growth 
(1). As a result, the number of patients presenting 
for treatment of pelvic organ prolapse, including 
those who do not desire to maintain sexual func- 
tion, is also increasing (2,3). Many of these patients 
will not be sexually active for a variety of reasons 
and restorative reconstructive surgery may not be 
desired. For these patients, the pelvic reconstruc- 
tive surgeon should be comfortable discussing the 
option of obliterative vaginal procedures. Shorter 
operative time and less surgical risk are the advan- 
tages of this approach over traditional vaginal re- 
constructive procedures (4). The obliterative proce- 
dures for severe prolapse are total colpocleisis (i.e., 
colpectomy) and partial colpocleisis, with or with- 
out levator myorrhaphy and high perineorrhaphy. 
When a colpocleisis is not technically feasible, a 
constricting anterior and posterior colporrhaphy 
with levator myorrhaphy and high perineorrhaphy 
may be considered. 

Partial colpocleisis approximates denuded por- 
tions of the anterior and posterior vagina; there- 
fore, the uterus may be left in place as lateral chan- 
nels are formed from which cervical drainage or 
blood can escape. Since a total colpocleisis in- 
volves complete denudation and does not leave 
drainage channels, concurrent or previous hys- 
terectomy is necessary. Either way, potential 
colpocleisis candidates should be counseled re- 
garding the loss of a sexually functioning vagina. 


HISTORY 


Throughout history, women have endured severe 
pelvic organ prolapse. Ineffective methods of cor- 
rection that were attempted included vaginal 
packing, crude pessaries, and instillation of caus- 
tic materials. Some women were even hung up- 


side down to invert the prolapse back into the 
pelvis (5). Initial attempts at surgical management 
involved amputation of the prolapsing segments 
or closure of the vaginal introitus (6), with unsat- 
isfactory results. 

The idea to surgically obliterate severe prolapse 
is credited to Gerardin, who suggested suturing 
surgically denuded anterior and posterior vaginal 
walls together (7). Even though he wrote about 
this technique in 1823, he never attempted the pro- 
cedure. Subsequently, the first known procedure 
was performed in 1867 by Neugebauer, who 
waited until 1881 to publish his technique (8). 
Neugebauer obliterated the vagina by denuding 6 
Xx 3-cm anterior and posterior areas near the introi- 
tus and suturing them together. Leon Le Fort’s 
technique was actually published first in 1877 (9). 
Le Fort’s modifications differed in that longer and 
narrower areas of denudation were performed and 
that a colpoperineoplasty was performed 8 days 
after the colpocleisis to address the widened geni- 
tal hiatus. In general, a partial colpocleisis is re- 
ferred to as a Le Fort colpocleisis, but a less com- 
mon eponym is the Neugebauer-Le Fort 
procedure. Edebohls, in 1901, was the first to re- 
port performing a total colpocleisis with levator 
myorrhaphy following hysterectomy (i.e., panhys- 
terocolpectomy) (10,11). His report was followed 
by several case series that had comparable results 
to the partial colpocleisis-type procedures (12). 
Even though adoption of the colpocleisis proce- 
dure was slow in the United States, in 1880, Berlin 
reported three cases (one of which failed) to the 
New England Hospital (13). This failure was 
blamed on lack of a concurrent perineorrhaphy 
being performed. 

In the attempt to make colpocleisis more ac- 
ceptable, early modifications were directed at re- 
ducing the risk of recurrence or the incidence of 
postoperative urinary incontinence, which was as 
high as 25% (14) and attributed to scarring from a 
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distal dissection and pulling down of the bladder 
neck. An early example to increase the robustness 
of the repair was creating a wider septum, as re- 
ported by Wyatt in 1912 (15). Other authors ad- 
dressed postoperative urinary incontinence by 
sparing the distal vagina near the urethra or by 
supporting the bladder neck with a high perineor- 
rhaphy (6,15—19). Goodall and Power in 1937 
tried to preserve sexual function by creating a tri- 
angular septum higher in the vagina that would 
allow for intercourse and potentially less stress uri- 
nary incontinence (20). 


PATIENT SELECTION AND 
CONSIDERATIONS 


The classic example of a candidate for colpocleisis 
is an older, sexually inactive patient who has med- 
ical comorbidities that make a quick and relatively 
noninvasive procedure attractive. Further, she has 
either declined pessary or had unsatisfactory re- 
sults. Sometimes this description includes patients 
who may have a spouse. Therefore, the patient and 
her partner need to be counseled that intercourse is 
not possible after colpocleisis, even if her quality 
of life improves. Candidates should also be coun- 
seled that reported satisfaction rates are greater 
than 85% and regret rates are less than 11% 
(19,21-24). 


Urinary Incontinence 


Another consideration when evaluating potential 
candidates for an obliterative procedure is postop- 
erative urinary incontinence. Initially, the occur- 
rence of postoperative urinary incontinence, up to 
25% (14), was probably the biggest deterrent 
against the performance of the procedure. In fact, 
early in the development of colpocleisis, some sur- 
geons did not address urinary incontinence if it ex- 
isted preoperatively. De novo stress incontinence 
has been attributed to (a) distal vaginal dissection 
with scarring and resultant downward traction on 
the urethra and (b) unmasking of occult stress uri- 
nary incontinence by reducing the prolapse, which 
previously had “kinked” the bladder neck. 

To minimize this problem, contemporary 
colpocleisis techniques avoid distal dissections 
that predispose to downward traction on the ure- 
thra and include incontinence procedures for ap- 
propriately selected patients (14,16,17,25). 

The decision to perform an incontinence proce- 
dure in these patients is difficult and should be in- 
dividualized. Patients should be evaluated for uri- 
nary incontinence and bladder function because 
the morbidity of postoperative stress incontinence 


against the possibility of urinary retention must be 
considered. Unfortunately, there are mixed results 
on the impact of colpocleisis on bladder emptying 
(14,26). If no voiding dysfunction is suspected, 
candidates should be evaluated at least with simple 
cystometrics with reduction of the prolapse and 
measurement of a postvoid residual. Otherwise, 
urodynamic evaluation is warranted, even though 
complex urodynamics have not been shown to be 
sensitive in distinguishing if the cause of poor 
bladder emptying is due to, for instance, severe 
prolapse or detrusor motor impairment. 

In addition to bladder testing, the surgeon must 
also judge the patient’s ability to perform self- 
catheterization, because decreased manual dexter- 
ity is common in these patients. All patients, 
whether or not an incontinence procedure is per- 
formed, should be counseled on the possible need 
for prolonged bladder drainage with indwelling 
Foley or intermittent catheterization. As a compro- 
mise between highly effective stress incontinence 
procedures that may increase urinary retention 
rates versus no procedure, a Kelly plication proce- 
dure can be considered. 


Management of the Geriatric Patient 


Advanced age alone is not a contraindication to 
any type of surgery, including colpocleisis. 
However, surgeons who perform colpocleisis need 
to be adept at surgical care of the geriatric patient. 

In addition to open communication with the 
anesthesiologist regarding the optimal method of 
anesthesia, cardiac, pulmonary, nutritional, cogni- 
tive, and functional status may need to be ac- 
counted for preoperatively. The goal is to mini- 
mize risk factors for the occurrence of 
complications. From a cardiac standpoint, a dias- 
tolic blood pressure greater than 110 mm Hg 
should postpone surgery. Many antihypertensives 
should be given the day of surgery and restarted 
immediately after surgery, as the risk of severe hy- 
pertension greatly outweighs the risk posed by giv- 
ing medicine prior to anesthesia induction. 
Consultation with an internist or cardiologist 
should be considered for patients on multiple 
classes of antihypertensive medications. Poor 
functional status, as shown by decreased activities 
of daily living (ADL), is predictive of pulmonary 
complications and should prompt a rigorous pre- 
operative assessment (27). 

Postoperative delirium may be seen in up to 
10% of older surgical patients and is often misdi- 
agnosed, leading to longer hospital stays, nursing 
home admits, and morbidity. Baseline dementia in- 
creases the incidence of acute postoperative delir- 


ium and adverse outcomes. A basic check of cog- 
nitive function should be performed in older surgi- 
cal candidates, and if cognitive processes are im- 
paired, consultation with an internist, geriatrician, 
neurologist, or other individual skilled in dementia 
management should be considered perioperatively 
to reduce the risk of postoperative delirium. Poor 
nutrition inhibits wound healing, and a serum al- 
bumin may be checked to assess preoperative nu- 
tritional status (27). A history of alcohol abuse 
should be elicited, and smoking should be stopped. 
Routine laboratory studies include hematocrit, 
electrolytes, blood urea nitrogen, and creatinine, 
while other studies to be considered are complete 
blood cell count, platelets, arterial blood gases, 
and prothrombin time and partial thromboplastin 
time (27). 

Perioperative and postoperative care are tailored 
for a speedy recovery and avoidance of a decline in 
functional status. After colpocleisis, early ambula- 
tion is vital. Hypertensive episodes can be managed 
by identifying an underlying cause such as pain or 
lack of medications. Potent direct vasodilators are 
contraindicated because of the potential exacerba- 
tion of diastolic dysfunction commonly found in 
the elderly; therefore, volume overload should be 
avoided. Adequate pain control must be ensured, 
along with avoidance of common drug—drug inter- 
actions in this population. Atelectasis is a common 
postoperative occurrence; therefore, incentive 
spirometry should be initiated immediately after 
surgery with turning, coughing, and deep breathing 
to prevent increased respiratory compromise. 
Delirium occurrence is reduced by improving ori- 
entation, decreasing sensory overload or depriva- 
tion, and providing reassurance. Prophylaxis 
should also be employed against deep venous 
thrombosis, infection, and constipation (27). 


Concurrent Hysterectomy 


In general, hysterectomy should be reserved for 
pathologic indications or if a total colpocleisis is 
planned. The main benefit of routine hysterectomy 
would be the prevention of endometrial or cervical 
cancer, in addition to the rare event of pyometra 
after partial colpocleisis secondary to blocked lat- 
eral channels (28). The main argument against rou- 
tine hysterectomy is that the advantages of less op- 
erative time and a less invasive technique with 
partial colpocleisis are compromised. Two obser- 
vational studies showed longer operating times, 
with one of these studies showing increased blood 
loss and a longer hospital stay (22,26). Von 
Pechmann reported two cases of conversion to ex- 
ploratory laparotomy in the hysterectomy group 
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(22). If hysterectomy is not performed, a Pap 
smear, if indicated, and endometrial assessment 
with ultrasound or sampling should be considered. 
A dilatation and curettage may be performed as 
clinically indicated. 


Perineorrhaphy and Levator 
Myorrhaphy 


The rationale behind performing this concurrent 
procedure is to narrow the introitus and create a 
platform whereby less gravitational tension is 
placed on the colpocleisis procedure. In theory, 
this platform may reduce the risk of anatomical 
failure and downward tension on the urethra, a 
proposed etiology of postoperative stress inconti- 
nence. This procedure is encouraged, especially 
for candidates who are physically active. Formal 
study of the role of perineorrhaphy and levator 
myorrhaphy is probably unlikely due to the high 
success noted with this concurrent procedure. 


TECHNIQUES 
Partial Colpocleisis 


The cervix or vaginal vault is grasped and brought 
out through the introitus. A marking pen is used to 
outline two rectangular areas on the vaginal wall 
for incision, one on the anterior vaginal wall and 
one on the posterior wall (Fig. 31.1). When the 
cervix is present, the incision borders closest to the 
cervix are demarcated approximately 0.5 cm from 
the cervical vaginal reflection. The border of the 
rectangle closest to the bladder neck is placed ap- 
proximately 2 cm from the urethrovesical junction 
in order to allow for minimal traction on the blad- 
der neck area. The sides of the rectangle are de- 
marcated lateral to any cystocele defect that is 
present. In cases of vaginal vault prolapse, the rec- 
tangles begin approximately 1 cm anterior and 
posterior to the cuff. The inferior border of the 
posterior rectangle is at least 2 cm inside the hy- 
menal ring. The lateral lines should leave approxi- 
mately 2 cm between the anterior rectangle and 
posterior rectangle. 

The outlined epithelium can be infiltrated with 
saline or vasoconstrictor of choice. It is then in- 
cised and removed off the underlying rectum and 
enterocele posteriorly and bladder anteriorly. 
Sharp dissection is performed to leave as much 
musculoconnective tissue overlying these struc- 
tures as is possible while maintaining an avascular 
plane of dissection (Fig. 31.2). The enterocele is 
not entered. This dissection can be performed with 
electrocautery, which may decrease blood loss. 
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FIGURE 31.1 @ Partial colpocleisis. Rectangular portions of the anterior and posterior vaginal walls 
are demarcated. A 2-cm space between the rectangles is left to allow for creation of drainage tunnels. 


Care is taken to be distal to the urethrovesical junction. 


The vaginal epithelial edges of the respective 
anterior and posterior rectangles are then approxi- 
mated together with running delayed absorbable or 
nonabsorbable sutures. This epithelial approxima- 
tion can be started with two side-by-side sutures 
that are placed anterior to the cervix or vaginal 


FIGURE 31.2 @ Sharp dissection is performed 
to remove the vaginal epithelium, leaving muscu- 
loconnective tissue on the bladder and rectum. 
The enterocele is not entered. 


cuff and then brought across the cervix or cuff to 
the corresponding edge of the posterior rectangle. 
When these two sutures are tied, the cervix or 
vaginal cuff is thereby pushed cephalad. These two 
sutures are then run in opposite directions using a 
locking technique connecting the borders of the 
anterior rectangle to the posterior rectangle (Fig. 
31.3). Before the lateral edges of the epithelium 
are approximated, three or four sutures are sagit- 
tally placed in the connective tissue underlying the 
bladder and brought to that overlying the rectum, 
thus approximating these (Fig. 31.4). Continuation 
of the running sutures to approximate the lateral 
anterior and posterior epithelium creates the lateral 
canals for drainage. The running sutures are indi- 
vidually tied, and the last anterior and posterior ep- 
ithelial borders are closed with absorbable suture 
(Fig. 31.5). Vaginal depth is typically 3 to 4 cm. 
Cystoscopy may be performed to assess for 
ureteral patency. 


Total Colpocleisis 


For patients without a uterus, there is no need to 
leave lateral drainage channels and a total 
colpocleisis can be performed. The vaginal epithe- 
lium can be divided into four quadrants or re- 
moved en bloc. If desired, the subepithelium can 
be infiltrated with saline or vasoconstrictor. The 
dissection starts with a circumferential incision 
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FIGURE 31.3 @ Two delayed absorbable sutures are used to start the locking closure. The closure 
starts over the midline of the cervix or cuff and is run in opposite directions. 


just outside of the hymenal ring (Fig. 31.6). As in 
the partial colpocleisis, the dissection is kept 2 cm 
away from the urethrovesical junction. 

Again, the epithelium is dissected sharply in 
order to leave as much connective tissue as possi- 
ble overlying the bladder, enterocele, and rectum 
(Fig. 31.7). Placing Allis clamps on the edge of the 


FIGURE 31.4 @ Three or 
four absorbable sutures are 
sagittally placed in the musculo- 
connective tissue underlying the 
bladder and brought to that 
overlying the rectum to approx- 
imate the middle portions of 
the rectangles. Inset: The lock- 
ing closure is continued to cre- 
ate the lateral drainage chan- 
nels. The x's represent 
appropriate needle placement, 
paying attention to stay near 
the epithelial edge. 


epithelium being removed will aid in the dissec- 
tion. Also, the operator’s finger can “hook” this 
epithelium for countertraction. The enterocele is 
not entered. The vaginal tube is then obliterated 
with sequential purse-string sutures (or interrupted 
sutures) through the musculoconnective tissue, 
and the vaginal epithelium is closed (Fig. 31.8). 
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FIGURE 31.5 @ After the prolapse is reduced, 
the final edges of the rectangles are closed either 
with a separate suture or from continuation of the 
running stitch. The lateral drainage channels are 
shown. 


Incontinence Procedure 


If an incontinence procedure is to be performed, it 
typically consists of a midurethral or pubovaginal 
sling or Kelly plication type of procedure. The 
pubovaginal sling and pubourethral ligament or 
Kelly plication procedure are typically performed 
prior to closure of the anterior and posterior vagi- 
nal epithelial edges by means of a separate midline 
central incision. A midurethral sling procedure can 


FIGURE 31.6 @ Total colpocleisis. The pro- 
lapse is divided into four quadrants. A circumfer- 
ential incision at the base of the prolapse starts 
the dissection. 


FIGURE 31.7 @ The entire overlying vaginal 
epithelium is removed a quadrant at a time, leav- 
ing as much connective tissue as possible on the 
bladder and rectum. 


be performed prior to the levator myorrhaphy/high 
perineorrhaphy. 


Levator Myorrhaphy and High 
Perineorrhaphy 


Two Allis clamps are placed opposite each other at 
the level of the hymenal ring or slightly distal to 
that at approximately 4 and 8 o’clock. A horizon- 
tal incision is made between the clamps just out- 
side the hymenal ring inside the perineal body. 
This incision is then carried cephalad to the distal 
edge of the colpocleisis so that a triangular wedge 
of vaginal epithelium is demarcated. Dissection is 
then carried out in the rectovaginal space and the 
wedge is excised (Fig. 31.9). Dissection is also 
carried out laterally to free the vaginal wall from 
the fascia of the puborectalis and bulbocavernous 
muscles and from whatever perineal membrane is 
present (Figs. 31.10 and 31.11). Closure of the 
vaginal epithelium may be started with absorbable 
suture as long as exposure to the puborectalis mus- 
cle is not compromised. Nonabsorbable sutures are 
then placed through a puborectalis muscle or its 
fascial covering at least 3 cm posterior to its at- 
tachment to the pubic rami and then brought across 
to the same area of the contralateral muscle. The 
muscles are then plicated across the midline poste- 
rior to the vaginal wall (Fig. 31.12). The bulbocay- 
ernosus muscles are likewise plicated across the 
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FIGURE 31.8 @ (A) Sequential purse-string delayed absorbable sutures are placed into the connective 
tissue. The prolapse is reduced and the purse-string sutures are tied in the order shown (here, 1 through 


3). (B) The vaginal epithelium is then closed. 


midline in the same space utilizing two plication 
stitches, one anterior to the other (Fig. 31.13). 
Lastly the perineal body is approximated (Fig. 
31.14). After reconstitution of the perineal body, 
closure of the vaginal wall, down to the introitus, 
is completed with the running absorbable suture. 
The genital hiatus should be 1 to 2 cm (Fig. 31.15). 


Constricting Colporrhaphy 


For some patients who are, by history, good candi- 
dates for an obliterative procedure, there may not 
be enough apical descensus, or a large enough cys- 
tocele or rectocele, to make colpocleisis feasible. 
For these patients, constricting anterior and poste- 


FIGURE 31.9 @ Levator myorrhaphy and high perineorrhaphy. Two Allis clamps are placed oppo- 
site each other at the level of the hymenal ring or slightly distal to that at approximately 4 and 8 o'clock. 


A horizontal incision is made between the clamps. 
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FIGURE 31.10 @ This incision is then carried cephalad to the distal edge of the colpocleisis in order to 


dissect free the wedge to be removed (hash marks). 


rior colporrhaphies can be performed. The authors 
also recommend that a concurrent levator myor- 
rhaphy and high perineorrhaphy be performed. 
The surgeon’s preference for dissecting out the 
cystocele or rectocele is acceptable, as long as care 
is taken in narrowing the vaginal tube with closure 
of the defect. 

Otherwise, a recommended technique is to use 
Allis clamps to grasp the cystocele, and the entire 
defect is demarcated with a marking pen. The 
subepithelium can be infiltrated with saline or 
vasoconstrictor of choice. The epithelium is in- 


cised, and the Allis clamps are then placed on the 
edge of the epithelium being removed for counter- 
traction. The demarcated epithelium is removed 
with sharp dissection. Dissection under the re- 
maining epithelium is then carried out laterally to 
expose paravaginal connective tissue. Delayed ab- 
sorbable suture, which incorporates the lateral 
connective tissue and overlying lateral vaginal 
wall epithelium, is plicated across the midline, 
which greatly reduces the caliber of the vaginal 
tube. In order to facilitate lateral exposure, if nec- 
essary, absorbable suture can be placed to reduce 


FIGURE 31.11 ® The vaginal wall is freed from the fascia of the puborectalis and bulbocavernosus 
muscles and from whatever perineal membrane is present. 
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FIGURE 31.12 @ Nonabsorbable sutures are then placed through a puborectalis (PR) muscle or its fas- 
cial covering approximately 3 cm posterior to its attachment to the pubic rami and then brought across to 


the same area of the contralateral muscle. 


the midline portion of the defect prior to plicating 
the lateral aspects of the anterior vaginal wall. Any 
excess epithelium is trimmed, and the incision is 
closed with absorbable suture. 

The posterior compartment should be ap- 
proached as described above for performing a lev- 
ator myorrhaphy and high perineorrhaphy. If a rec- 
tocele is present, the lateral dissection should be 


continued cephalad to expose perilevator and 
perirectal connective tissue lateral to the rectocele 
defect. Care should be taken not to enter the rec- 
tum or enterocele, if present. The operator’s finger 
is then used to reduce the rectocele in the midline 
while the perilevator and perirectal fascia and the 
overlying lateral vaginal wall epithelium are pli- 
cated across the midline with delayed absorbable 


FIGURE 31.13 ® The bulbocavernosus muscles, which are not dissected from the perineal membrane, 


are plicated across the midline (BC/BM complex). 
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FIGURE 31.14 @ The perineal membrane 
(BC/PM complex) is plicated. 


suture. This plication narrows the posterior portion 
of the vaginal tube. Attention should be paid to not 
plicate too far distally before the levator myorrha- 
phy is performed. Once the levator myorrhaphy, 
bulbocavernosus myorrhaphy, and rebuilding of 
the perineal membrane are finished, the constrict- 
ing posterior colporrhaphy can be incorporated 
into the rebuilt perineal membrane or be tied down 
separately. The rest of the procedure is completed 
as described in the levator myorrhaphy and high 
perineorrhaphy section. 


RESULTS 


An anatomical success rate of 100% for colpoclei- 
sis was first reported by Edebohls in 1901 for a se- 
ries of four patients who underwent total 
colpocleisis (10). Since then, case series reports 
for total colpocleisis have ranged between 89% 
and 100%, with the majority close to or at 100% 
(5,12,22—24 ,26,29-38). Likewise, anatomical suc- 
cess rates for partial colpocleisis are based on case 
series, starting with Wyatt’s report of 83% success 
on eight patients in 1912, and range between 75% 
and 100% (4,6,15—19,39-46). Case series report- 
ing both techniques report anatomical success 
rates between 90% and 100% (14,25,47-49). The 
inherent outcome bias associated with case series 
reports limits comparison of the techniques. 
Recurrence, satisfaction, and incontinence after 
colpocleisis for published results since 1972 are 


2cm 


FIGURE 31.15 @ Closure of the vaginal wall, 

down to the introitus, is completed with the run- 
ning absorbable suture. The genital hiatus should 
be 1 to 2 cm. 


listed in Table 31.1. A comprehensive review has 
been published in the urogynecology literature 
(50). 

Reports of satisfaction are high (86% to 100%) 
and regret low (0% to 13%) after colpocleisis, but 
these outcomes are sporadically reported. 
Following partial colpocleisis Ubachs reported a 
10.7% regret rate, and Wheeler reported 9.3%; 
none cited regret over the loss of sexual function. 
For total colpocleisis, Harmanli had no reports of 
regret. As far as losing sexual function after total 
colpocleisis, Von Pechmann reported that 12.9% 
were at least somewhat regretful, while DeLancey 
reported that 1 patient out of 33 had remorse. 

A lack of formal studies addressing urinary in- 
continence and postoperative bladder function in 
this patient cohort has created a dilemma in inter- 
preting the impact of colpocleisis on urinary in- 
continence. Table 31.1 illustrates the mix of results 
that can occur. Until formal studies have been per- 
formed addressing this issue, counseling should be 
individualized with respect to performing an in- 
continence procedure, with consideration of the 
patient’s activity level, the patient’s subjective 
complaints of urinary incontinence, and the find- 
ings of objective testing. It is important to balance 
the risk of continued incontinence or new-onset in- 
continence with urinary retention. 
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Results After Colpocleisis Reported Since 1972 


Colpocleisis- 
Author Duration of Recurrence, Related 
Procedure Year n Follow-Up % Incontinence Complications Satisfaction 
Partial Wheeler 32 27.5months 7.4% Significant improve- 9.3% regret rate 
2005 ments on UDI-6 and 86% satisfied 
IIQ-7 for both patients 
who did have and did 
not have an incontin- 
ence procedure 
Both Glavind 42 46 months 0 11/29 incontinent 1 postop bleed 90% satisfied 
2005 
Both Fitzgerald 64 12 weeks 3 18/21 continent after 2 vaginal 
2003 sling; 8/30 new-onset hematomas 
SUI 
Total Harmanli 41 28.7 months 0 53.1% cure of SUI; 1 vesical injury High satisfaction 
2003 22.2% new-onset 4 late rectal and no regret 
SUI bleeding 
Total Von 92 12 months 22 6/46 (13.0%) 4 ureteral 90.3% (56/62) 
Pechmann (24 months recurrent SUI; no occlusion; satisfaction; 
2003 for phone new-onset SUI 1 proctotomy; 12.9% (8/62) 
survey) 2 rectal regret over 
prolapse; 2 loss of coital 
laparotomies ability 
with TVH; 20 
transfusions 
Total Hoffman 54 22 months 0 22/33 improvement 1 CVA 
2003 in bladder or bowel 1 pulmonary 
symptoms; 2 new- edema 
onset mixed Ul; 1 A-fib 
4 new-onset SUI 
Both Moore 30 19.1 months 10 94% cure of SUI with 1 TVT release No regret 
2003 TVT (continence 
maintained); 
1MI 
Modified Cespedes 38 24 months 0 3 persistent SUI 1 urethrolysis 100% 
(total com- 2001 after sling satisfaction 
partments No regret 
individually 
constricted 
with extensive 
perineoplasty) 
Total DeLancey 33 7.7 months 1 100% cure SUI; no 2 CHF; 1/22 remorse 
1997 (34.6 months new-onset SUI; 2 cured, 1 pneumonia over loss of 
for phone 1 improved, and 3 no sexual function 
survey) change out of 8 with 
preoperative UUI 
Partial Denehy 21 25 months 5 1 arrhythmia; 
1995 3 UTI 


(continued) 
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Author Duration of Recurrence, 


Procedure Year N Follow-Up % 


Incontinence 


Colpocleisis- 
Related 
Complications Satisfaction 


Partial Ahranjani 38 30/38 patients 0 
1992 followed 
“long term 


n" 


Both Langmade 102 35 months 0 
1986 


Partial Goldman 118 First postop 8.3 
1981 exam (90 
followed 
1-15 years) 


Partial Ubachs 93 23 years 8.6 
1972 


Partial Ridley 58 5 
1972 


No new-onset SUI; 
2 persistent SUI; 
15/20 persistent UUI 


SUI cured in 5/6 


SUI cured in 23/30, 
UUI cured in 2/3; 
3/47 new-onset SUI 
and 3/47 new-onset 
UUI 


2 transfusions; 

30% minor 

complication 

rate (11 respir- 

atory; 

2 cardiac; 

5 urinary) 

1 pyelonephritis “No patient 
changed their 
mind in regard 
to (surgery) or 
sexual inter- 
course after 
surgery” 

1 pulmonary 

embolism 

17 UTI; 

6 wound 

infections; 

3 thrombo- 

phlebitis; 

1 TAH for 

bleeding 

8 UTI; 2 84/93 

hemorrhage; satisfied; 

1 PTE;1 throm- 9/93 regret 

bophlebitis; 10 

complications 


of wound 
healing 
(dehiscence or 
putrid secretion) 


FUTURE STUDIES 


In addition to addressing the perioperative manage- 
ment of urinary incontinence, well-designed studies 
using validated instruments to better characterize 
patients’ perceived outcomes of regret, satisfaction, 
quality of life, and impact on bowel function are 
needed. In general, these studies will help us in bet- 
ter counseling our patients about the risks and ben- 
efits of their surgical treatment for severe prolapse. 
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CHAPTER 32 


Sutures and Grafts in Pelvic 


Reconstructive Surgery 
Marjorie Jean-Michel and G. Willy Davila 


INTRODUCTION 


Surgeons require tools to accomplish their art. 
Despite our recent attempts at standardization of 
surgical techniques, reconstructive surgery is still 
an art. Besides surgical instruments, sutures, 
grafts, and other implants are required to complete 
a surgical procedure. Grafts have recently been 
widely promoted for use in vaginal surgery with 
only limited supportive evidence. Surgeons should 
familiarize themselves with the various available 
suture and graft types, as well as their indications 
and biologic behavior, in order to optimize surgi- 
cal outcomes. 


SUTURES 


The surgeon’s most indispensable tool is the su- 
ture. It is meant to augment the patient’s own abil- 
ity to re-establish normal anatomy. Sutures are 
available in many varieties and are categorized as 
permanent or absorbable, natural or synthetic, 
braided or nonbraided, and coated or uncoated. 
Suture selection depends greatly upon the tissue 
involved, the anticipated duration of wound clo- 
sure, the healing environment, and the surgeon’s 
preference. 

The ideal suture may have the following char- 
acteristics (1): 


Easy to manipulate 

Does not readily tear tissue 

Has enduring tensile strength 

Maintains knots securely 

Is nonallergenic 

Resists infection 

Changes in a predictable fashion over time 


SO See Se 


The unfortunate reality is that the ideal suture 
does not exist. In fact, sutures may carry several of 
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the different properties, but not all of them. When 
selecting a suture, the surgeon must determine 
which properties can and cannot be compromised 
in that particular setting. Table 32.1 summarizes 
the various suture materials (1). 


Absorbable Sutures 
Natural Materials 


Plain catgut is not derived from feline tissue, but 
from the jejunum and ileum of sheep. It is shaped 
into longitudinal strips and treated with formalde- 
hyde, which confers resistance to enzymatic 
degradation. These strips are joined, desiccated, 
cut, and sterilized with cobalt 60 irradiation. This 
foreign body elicits a pronounced tissue response 
and is rapidly metabolized by immune cell pro- 
teases. Tensile strength is maintained for approxi- 
mately 5 days only, and the suture is completely 
absorbed after 14 days. 

Catgut treated with chromium salts gives rise to 
the chromic suture, a new and stronger material. 
Its tensile strength is 4-fold greater than plain 
catgut. It is enzymatically lysed fairly quickly, 
maintaining its tensile strength for 14 to 21 days. 
After 14 days, 34% of its original strength is re- 
tained. It is used on serosa, viscera, and the vagina, 
as these tissues heal within this period of time. 


Synthetic Materials 


Polyfilaments are thin filaments braided into various 
sutures. Polyglycolic acid (Dexon™ ) is a copolymer 
of glycolic acid (hydroacetic acid) that is trans- 
formed into a linear chain polymer. It is then con- 
verted into long filaments that are braided into dif- 
ferent sizes. Polyglactin (Vicryl) is a copolymer of 
lactic acid and glycolic acid that is also braided. 
Unlike catgut, both are slowly hydrolyzed, resulting 
in less inflammation. Absorption occurs in a pre- 
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Types of Suture 


Type Generic Name Raw Material Trade Name 
Natural collagen Plain catgut Submucosa of sheep intestines 
Chromic catgut Catgut & buffered chromicizing 
Synthetic 
Polyglycolic acid Homoploymer of glycolide, Dexon, 
w/ & w/o poloxamer 188 coating Dexon-S 
Dexon-P lus 
Polyglactin Copolymer lactic & glycolic acid, Vicryl 
w/ & w/o calcium stearate coating Coated vicryl 
Polydioxanone Monofilamentous homopolymer PDS 
of paradioxanone 
Polyglyconate Monofilamentous copolymer of Maxon 
glycolic acid & trimethylene 
carbonate 
Natural fiber Surgical cotton Twisted natural cotton --- 
Surgical silk Braided protein naturally spun Sofsilk 
by silkworms 
Synthetic Polyamide (Nylon) Monofilament Dermalon, Ethilon 
Multifilament Neurolon 
Multifilament silicone-treated Surgilon 
Polypropylene Monofilamentous polymer of Surgilene, Prolene 
polypropylene 
Polybutester Monofilament Novafil 
Polyethylene Thermoplastic synthetic resin Dermalene 
Polyester Multifilament of polyethylene 
terephthalate 
Braided, plain Dacron, Mersilene 
Braided, silicone-treated Ti-Cron 
Braided, polybutilate-coated Ethibond 
Braided, PTFE (Teflon)-coated Polydek, Ethiflex 
Braided, heavily Tevdek 
PTFE -impregnated 
Polytetrafluoroethylene Multifilament Gore-Tex 
(PTFE) Monofilament Teflon 
Metal Stainless steel wire Twisted multistrand Flexon 
Monofilament strand Steel 


dictable fashion: it begins in 10 to 15 days and is 
completed in 28 to 70 days. By 21 days, 40% to 50% 
of its original tensile strength is maintained. These 
synthetic materials are more difficult to handle and 
more prone to knot slippage than natural materials. 
Coated forms of these sutures, such as Dexon-Plus 
and Coated Vicryl, were constructed to minimize 
these shortcomings. Dexon-S is composed of thinner 
filaments intertwined into a structure that is easier to 
handle, but with less knot security. 

Monofilaments are single-stranded synthetic 
sutures, including PDS (polydioxanone) and 


Maxon (polyglyconate). Tensile strength, inflam- 
matory reaction, and knot security are similar to 
those of polyfilaments. The level of inflammation, 
however, is less marked. The lack of interstices 
confers an increased resistance to bacterial infec- 
tion. By postoperative day 28, Maxon retains 40% 
its original tensile strength, while PDS retains 50% 
of its original tensile strength. This feature is de- 
sired in patients with delayed wound healing, as in 
immunosuppressed individuals. In fact, Maxon 
and PDS are favored sutures in vaginal and pelvic 
surgery. Their monofilamentous composition 
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serves as both an advantage and a disadvantage. 
They are more difficult to handle and make knot 
tying more challenging. Aggressive suture han- 
dling with instruments can readily damage and 
weaken the suture, resulting in compromised 
wound healing. 


Nonabsorbable Sutures 
Natural Materials 


Cotton is a naturally occurring absorbable suture 
that is no longer popular. It handles well but is 
comparatively weaker than silk. Similarly, it 
causes significant inflammation. 

Surgical silk is also considered nonabsorbable, 
although it retains 50% of its tensile strength after 
1 year, with minimal loss after 2 years. It is easily 
handled and offers good knot security secondary to 
its low memory. It elicits a significant immune re- 
sponse, which deters its use by many surgeons. 


Synthetic Materials 


Nylon is composed of synthetic fiber polymers. It 
can be manufactured as monofilaments, or twisted 
into polyfilament constructs. Unlike natural prod- 
ucts, it produces less inflammation, making it a fa- 
vorable option in skin closure. Twenty percent of 
its original tensile strength is lost by hydrolysis 
after the first year. It remains unchanged there- 
after. Nylon is easy to handle but is more prone to 
knot unraveling and slipping. Good surgical tech- 
nique is critical. 

Polypropylene is a monofilamentous synthetic 
polymer of propylene [poly (1-methylethylene)]. 
Its structural makeup does not allow for easy han- 
dling or knot security, as it is quite stiff and has 
very high memory. It has low tensile strength com- 
pared to other nonabsorbable synthetic materials. 
Polypropylene has the advantage of low tissue re- 
activity and very slow absorption, which makes it 
useful in anchoring permanent materials, such as 
grafts, or in areas of slow wound healing. 

Polyester sutures (Ethibond) are multifilament 
materials that exist in several forms. They can be 
noncoated or coated, with various agents: silicone, 
polybutilate, or polytetrafluoroethylene (PTFE or 
Teflon). The uncoated versions offer improved 
knot security, while the coated versions are easier 
to handle. Specifically, silicone coating improves 
suture manageability, at the expense of increased 
knot slippage and inflammation. Polybutilate coat- 
ing causes less inflammation and is easy to handle, 
while PTFE coating simply facilitates handling. 
The common disadvantage of all these braided ma- 
terials is they must be completely excised from tis- 
sue if infected. 


Gore-Tex is a nonabsorbable suture composed 
of expanded PTFE, an inert compound. It therefore 
elicits minimal inflammatory reaction. PTFE is 
“expanded” to produce a material that is porous, 
with an air volume of approximately 50%. It was 
originally designed for cardiovascular anastomotic 
procedures. Its low immune response results in de- 
creased adhesion formation. By the same token, 
infiltration of leukocytes and fibroblasts may be 
hindered, resulting in less tissue ingrowth. This 
feature is not necessarily favorable in its larger 
mesh form and may be associated with a height- 
ened susceptibility to infection. As a consequence, 
its use in pelvic reconstructive surgery is becom- 
ing less common. 

The metal suture material available is stainless 
steel wire, created from a metal alloy. It provides 
the best tensile strength and knot security of any of 
the suture materials previously mentioned. It pro- 
duces less of an immune response than the other 
nonabsorbable materials. In exchange, it is very 
difficult to handle and deforms quite easily. An at- 
tempt to overcome this feature has been made by 
twisting the material into multistrands. This new, 
thicker construct must be managed with great care, 
as it can unintentionally penetrate gloves quite 
readily. 


Suture Sizes 


Sutures exist not only in different types, but also in 
different diameters. The standard classification 
system of suture sizes was introduced by the 
United States Pharmacopeia in 1937. This metric 
value designates numerical whole values for large 
sizes and multiple zeroes for smaller sizes. For ex- 
ample, 2-0 (or 00) is larger than 3-0 (000), which 
is larger than 4-0 (0000). 


Needles 


The suture unit is completed by its attachment to a 
sterile, stainless steel needle. The needle is com- 
posed of a distal point, a middle body, and a prox- 
imal swage. The point is designed to penetrate the 
tissue with little resistance. It exists as a cutting 
point, which facilitates entry into dense tissues; a 
taper point, which enters by way of stretching, thus 
minimizing tissue shearing and injury; and a blunt 
point, which does not cut tissue but dissects it. The 
body is the anchoring structure upon which the 
needle driver is placed. It, too, varies in conforma- 
tion. The body of the needle can be straight and 
easily controlled by the hand for skin closure, such 
as the Keith needle; curved for use in smaller 
spaces; and compound curved, which has two dif- 
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ferent angulations (80 degrees proximally and 45 
degrees distally), and is primarily used in mi- 
crovascular and ophthalmic surgery. The shape of 
the curved needle ranges in fractions of an inch, 
from 1/4, 3/8, 1/2, 5/8. The greater the curvature, 
the more wrist rotation required to deliver the nee- 
dle through tissue. The swage, which directly at- 
taches to the suture, can be shaped as an eyelet or 
flattened onto the suture itself. Each of these fea- 
tures affects the degree of tissue trauma made 
upon entry and the durability of the suture being 
introduced. (See Lai SY, Becker DG. Suture and 
needles. 2004. http://www.emedicine.com.) 


Clinical Applications 


The choice of a particular suture for a surgical pur- 
pose is based traditionally on previous experience 
and more recently on scientific rationale. As such, 
catgut suture is rarely used in reconstructive sur- 
gery, although it may be used for tubal ligations 
and abdominal hysterectomies. Most hysterec- 
tomies are performed utilizing polyglactin sutures, 
which may also be used for anterior and posterior 
colporrhaphies and closure of the vaginal epithe- 
lium. These sutures are typically in place for 4 to 6 
weeks, allowing for significant healing time of the 
vaginal epithelium as well as connective tissue and 
fascia. 

Fascial defect repairs as well as suspensory 
procedures are typically performed utilizing syn- 
thetic, nonabsorbable, or delayed absorbable su- 
tures. As such, polypropylene sutures are com- 
monly used for paravaginal repairs, Burch 
colposuspensions, and abdominal sacrocolpopex- 
ies. The principal benefit of a synthetic monofila- 
ment suture such as polypropylene is that there is 
minimal tissue reaction, such that if the sutures are 
placed through the vaginal epithelium inadver- 
tently, no significant inflammatory response oc- 
curs and the suture typically becomes buried spon- 
taneously. This is in comparison to multifilament 
sutures such as Gore-Tex, which have been used 
for Burch colposuspensions and sacrocolpopexies, 
and are associated with some, albeit low, risk of 
suture infection and/or rejection. Multifilament su- 
tures such as polyester (Ethibond) and silk are uti- 
lized in situations where permanent suspension or 
attachment is necessary. However, their multifila- 
ment nature may lead to a significant reaction and 
possibly infection, resulting in the formation of 
granulation tissue and the need to remove the su- 
ture. This has led to a decreased use of both of 
these suture materials. 

As such, most pelvic surgeons’ preferences are 
limited to the use of polyglactin (i.e., Vicryl), 


polydioxanone (i.e., PDS), and polypropylene 
(i.e., Prolene) sutures. Development of healing ab- 
normalities due to reactions to sutures and grafts 
has lead to reduced experimentation with suture 
materials and adherence to traditional suture mate- 
rials of known reactivity. 


GRAFTS 


The use of artificial implanted materials to en- 
hance tissue repair has long been a hallmark of 
general surgery. Based on previous data collected 
from hernia medicine, the use of grafts in pelvic 
reconstructive surgery has increased over the past 
10 years. Today, abdominal herniorrhaphies are 
usually performed with graft augmentation, result- 
ing in improved outcomes; the recurrence risk of 
abdominal incisional hernias has been shown to be 
reduced by half (2). Intuitively, grafts have also 
been used to enhance treatment of vaginal pro- 
lapse, often considered “hernias of the vagina.” 
This makes sense, due to the relatively high recur- 
rence rate of prolapse surgeries. The populariza- 
tion of fascial defects and tears as a primary etiol- 
ogy for the development of genital prolapse has 
lead to increased graft utilization to augment fas- 
cial strength in an attempt to promote repair 
longevity and permanence. 

Grafts serve to strengthen attenuated tissue and 
enhance healing in areas with compromised tissue 
integrity. They are available in biologic and syn- 
thetic forms. Regardless of origin, the properties of 
the ideal graft are similar to that of the ideal suture. 
They are: 


1. Noncarcinogenic 

Durable and able to withstand physical pres- 
sures 

Chemically inert or have a predictable tissue 
response 

Nontoxic to the host 

Easily manufactured, widely available 
Resistant to infection 

Affordable 


Ww 
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The absence of an ideal graft, as seen with su- 
tures, is a common theme, as they vary greatly in 
physical composition and tissue response. 


Synthetic Grafts 


Grafts woven from synthetic material strands vary 
greatly in their composition and pore size, and 
they exist as monofilament or multifilament struc- 
tures. Table 32.2 reviews the various synthetic 
graft materials in use (3). Due to the recent marked 
expansion in graft marketing, this table is not fully 


528 SECTIONIV e Disorders of Pelvic Support 


Biocompatible Synthetic Materials in Gynecologic Surgery 


Clinical Component 


Trade Name Type 


Polypropylene 


Polytetrafluoroethylene (PTFE) 
Expanded PTFE 

Polyethylene tetraphthalate 
Polyglycolic acid 

Polyglactin 910 


Marlex (CR Bard) 

Prolene (Ethicon) 

Atrium (Atrium Medical) 

Teflon (CR Bard) 

Gore-Tex (WL Gore) 

Mersilene (Ethicon) 

Dexon absorbable (Davis + Geck) 
Vicryl absorbable (Ethicon) 


Monofilament 
Monofilament 
Monofilament 
Multifilament 
Multifilament 
Multifilament 
Multifilament 
Multifilament 


inclusive of newly used materials and new manu- 
facturers. 

Mersilene is a polyester material composed of 
polyethylene terephthalate that is thin (0.23 mm) 
and light (43 g/m). Fibers are interlocked into 
multifilaments that are resistant to irradiation and 
temperatures of 120°C. Its length increases with 
application of increasing stress, sustaining a maxi- 
mum of 76.6 N. 

Marlex is composed of polypropylene fibers of 
0.65 mm diameter and 152 g/m*. These monofila- 
ment fibers are woven into constructs with a pore 
size of 170 wm. Similar to Mersilene, it maintains 
its chemical properties despite substantial heat, as 
in sterilization processes. However, after irradia- 
tion, small cracks are appreciated under ultrami- 
croscopy. It is unable to sustain stresses of greater 
than 55.3 N. 

Polypropylene is an attractive material for use 
in pelvic reconstructive grafts. Polypropylene 
grafts have greatly increased in popularity recently 
due to their rather inert behavior and ability to be 
woven into various configurations. There is thus 
significant variability in fiber thickness, weave, 
pore size, and weight. The original polypropylene 
mesh for hernia repair augmentation was quite 
heavy. In reconstructive surgery, it accomplished 
the goal of restoring anatomic support but was as- 
sociated with problematic healing, especially 
when used along the anterior vaginal wall (4). A 
softer mesh composed of inert polypropylene 
fibers was thus required in order to reduce the in- 
cidence of dyspareunia and improved healing. 
Development of the tension-free vaginal tape 
(TVT) sling procedure increased the popularity of 
polypropylene mesh significantly. Surgeons be- 
came increasingly familiar with its inert nature and 
thus low risk of infection, erosion, or other healing 


abnormalities. This polypropylene weave was an 
improvement over previous weaves when used as 
an adjunct for correction of genital prolapse. 
However, it was still suboptimal for prolapse re- 
pairs. More recently, soft weave polypropylene 
mesh has become available, which is made from 
thinner polypropylene fibers. In addition, the orig- 
inal polypropylene mesh materials were direc- 
tional, requiring precise implantation. Currently 
available softer polypropylene mesh is less direc- 
tional and thus less apt to distort after implanta- 
tion. Surgeons must thus be aware that not all 
polypropylene meshes are the same (Fig. 32.1). 
Monofilament large-pore meshes (see Fig. 32.1A) 
are best tolerated. Multifilament polypropylene 
meshes (see Fig. 32.1C) can be associated with 
significant healing abnormalities, as has been re- 
cently reported with the IVS tunneler tape (5). It is 
likely that further variations in the weave and com- 
position of polypropylene meshes will be available 
in the future for use in pelvic surgery. 

Teflon (see Table 32.2) is a polytetrafluoroeth- 
ylene material that is 0.68 mm and weighs 316 
g/m”. It is composed of 52 homogeneous filaments 
with a pore size of 26 wm. Its ultimate tensile 
strength prior to breakage is 107.2 N. With added 
stress, the mesh as a whole elongates first, fol- 
lowed by stretch of its individual filaments. 

Gore-Tex is a microporous polytetrafluoroeth- 
ylene compound that is significantly thicker (1 
mm) and heavier (923 g/m?) than the previously 
discussed materials. Multiple modifications, in- 
cluding a lighter weave and antibacterial coating, 
have been available over the past years. It is com- 
posed of solid PTFE nodes and longitudinally ex- 
tended fibrils. This makes up 20% of its total vol- 
ume, the remainder of which is filled with air. It 
sustains heat conditions of up to 300 C. Its ultra- 
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FIGURE 32.1 @ Microscopic view of synthetic mesh materials demonstrating significant differences in 
weave, porosity, and fiber type. (A) Macroporous, monofilament polypropylene (Sparc tape, AMS). (B) 
Composite microporous mesh (ObTape, Mentor). (C) Macroporous, multifilament polypropylene (IVS tape, 
Tyco/US Surgical). (D) Microporous, multifilament mesh (GoreTex, Gore Medical). 


structure is altered by irradiation of 10 kGy with 
considerable weakness (6). 

Pore size is an important characteristic determin- 
ing the ability of the host’s immune system cells and 
microorganisms to penetrate the material. The pore 
sizes previously discussed refer to interfiber pore 
sizes. The multifilament meshes have in common 
that the intrafiber pore sizes are less than 10 um. This 
factor is believed to be paramount in determining the 
risk of infection. These pores allow for entry of small 
microorganisms, but not larger polymorphonuclear 
leukocytes and macrophages. In addition, pores 
allow for ingrowth of fibroblasts and blood cells for 
collagen infiltration and angiogenesis. 

A classification system for hernia repair 
meshes by Amid categorizes grafts according to 
pore size and filament characteristics of the mesh 
construction (Table 32.3) (7,8). This results in four 
types of synthetic graft materials. Relative to 
pelvic reconstructive surgery, only type I synthetic 
grafts are used with any frequency and are well 
tolerated. Other grafts are likely to be associated 
with increased reactivity, infection, and rejection. 

More recently, polypropylene grafts have been 
modified to make them softer and more porous. 
The basic caveat here is use of a soft large-pore 
mesh for reconstructive surgery. Whether the soft 
and larger-pore meshes will improve outcomes is 
yet to be determined, but it makes theoretical sense. 
Recent reports regarding shrinkage of an implanted 
mesh over time may be related to the incorporated 
host collagen rather than the mesh itself but are 


concerning. In the recent past, composite mesh ma- 
terials have been developed by coating a synthetic 
mesh, such as polypropylene, with materials such 
as collagen. This combination would theoretically 
result in prompt restoration of pelvic support. 
However, many composite grafts have resulted in 
healing abnormalities, including infection and re- 
jection, thus making the grafts inappropriate for use 
in pelvic reconstructive surgery. Nevertheless, new 
composite grafts will likely be marketed in hopes 
of improving manageability and outcomes. 


Biologic Grafts 


Historically, biologic grafts were initially used in 
reconstructive surgery. More recently, the avail- 
ability of biologic grafts has increased in hopes of 
providing surgeons with a biologic material with 
prompt availability and ease of procurement. 
Biologic grafts are autologous (from the patient 
herself), allografts (from other human sources), or 
xenografts (from an animal source). 

Autologous fascia lata slings represent the initial 
use of an autologous graft. Durability and success 
rates of this procedure were very good. However, 
the use of an autologous graft is associated with a 
need to harvest the graft and has associated donor- 
site complications, such as pain, seroma, and others. 
Autologous graft sites are typically fascia lata or ab- 
dominal wall fascia. Increased operative time and 
donor site complications have decreased the popu- 
larity of these grafts. 
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Amid Classification of Biomaterials 


Types Filament Pore Type Pore Size Example 

Type | Monofilament Macroporous >75 wm Marlex (CR Bard) 
Prolene (Ethicon) 
Atrium (Atrium 
Medical) 

Type Il Multifilament Microporous <10 um Gore-Tex (WL Gore) 

Type Ill Multifilament Micromacroporous <10-75 pm Mersilene (Ethicon) 
Teflon (CR Bard) 

Type IV Monofilament S ubmicroporous <10 um Cellgard 
Silastic 


Adapted from Cosson M. Amid classification of biomaterials. Int Urogynecol J 2003;14:169-178. 


Allografts 


Cadaveric source grafts were initially popular due 
to their availability from various tissue banks. 
However, as surgeons became more familiar with 
the variability in quality, limited availability, and 
possible risk of disease transmission, the use of al- 
lografts decreased significantly. As the demand for 
cadaveric grafts increased, the quality decreased. 
In addition, during the tissue preparation for im- 
plantation, chemical or radiation treatment of the 
graft may weaken its inherent structure, resulting 
in a reported increased failure rate, especially as 
related to suspensory procedures such as sacro- 
colpopexies (9). Chemical processing of allografts 
has resulted in more durable and higher-quality 
fascia lata. Tutoplast processed fascia lata (Mentor 
Corp., Santa Barbara, CA) has been used for slings 
as well as reinforcement of the anterior and poste- 
rior vaginal walls. Quality is more predictable, but 
its cost is higher. Yet another source of cadaveric 
graft material is derived from human dermis 
(Repliform Tissue Regeneration Matrix, LifeCell 
Corporation, Branchburg, NJ). It is a processed, 
acellular material that serves as a matrix for tissue 
ingrowth. Its use has also been applied to repair of 
anterior and posterior vaginal wall prolapse, as 
well as treatment of stress urinary incontinence 
(10). 


Xenografts 


Xenografts represent a growing area of graft uti- 
lization to augment prolapse repairs (Fig. 32.2). 


Availability of animal source grafts is greater. 
Preparation for implantation represents the area of 
most significant controversy. Currently available 
sources include porcine and bovine products. 
Commonly used porcine products include small 
intestinal submucosa (SIS, Cook Biomedical, 
Bloomington, IN), dermal products (Intexen, 
American Medical Systems, Minnetonka, NY), 
among others. Other porcine dermal products in- 
clude Pelvicol (Bard Urological, Covington, GA), 
which is treated by chemical cross-linking. Bovine 
products have included bovine pericardium 
(Veritas, Synovis Surgical Innovations, Minne- 
apolis, MN). 

It is unknown whether the animal source of a 
xenograft makes a significant difference in its im- 
planted behavior. However, there are basic differ- 
ences in how the material is prepared for implan- 
tation. Initially, materials were cross-linked 
chemically in order to stabilize molecular bonds 
and prevent degradation after implantation. This 
resulted in a material that became encapsulated 
and not integrated into host tissues (Fig. 32.3). 
Encapsulated materials may shrink and harden, re- 
sulting in alteration of vaginal wall anatomy. More 
recently, the trend has been toward utilization of 
non-cross-linked materials, which are incorpo- 
rated into host tissue by neovascularization and 
collagen ingrowth (Fig. 32.4). These tissues thus 
become part of the host tissue as “neofascia” 
within a number of months. There is an ongoing 
debate regarding the importance of a biologic 
graft’s longevity. The non—cross-linked material 
may be degraded by host enzymes, including col- 
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FIGURE 32.2 ® Biologic bovine pericardium “collagen matrix” graft reinforcing a cystocele repair. 


lagenases, prior to neovascularization and collagen 
ingrowth, resulting in weakening of the repair. 
Identification of those patients apt to rapid break- 
down of an implanted biologic graft may become 
an important selection criterion in the future. 
Besides issues relative to rate of degradation of 
an implanted biologic graft, other concerns relate 


Host tissue 
muscle —» 


Cross- $ 
linked — § 
implant 


to the likelihood of disease transmission (i.e., pri- 
ons or viruses) or immune reactions due to persist- 
ence of animal antigens. To date, there has been no 
evidence of acute or latent disease transmission 
with the use of xenografts for vaginal surgery. 
Most grafts are completely acellular and thus 
should have no significant antigenicity. SIS has 


Avascular, 
no collagen 
in-growth 


FIGURE 32.3 ® Cross-linked graft may encapsulate and not be incorporated into host tissue. 
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FIGURE 32.4 ® Non-cross-linked graft allows prompt neovascularization and collagen ingrowth. 


been shown to have some cellular remnants, but 
the chemical preparatory treatment is designed to 
lend the graft nonimmunogenic. 

The basic premise for the usage of a xenograft 
relates to the fact that an implanted biologic graft 
is a “collagen matrix,” which will result in “neo- 
fascia” formation by collagen deposition into the 
biologic graft as it is broken down (see Fig. 32.4). 
This concept is well accepted in other areas of re- 
constructive surgery, including neurosurgery and 
orthopaedics. Whether this concept will improve 
pelvic reconstructive surgery outcomes remains to 
be seen. 


Complications of Graft Use 


Infection is one of the most concerning complica- 
tions of mesh use in surgery. Macrophages and 
neutrophils are unable to gain access into the small 
pores of types II and III materials, which may be 
susceptible to bacterial invasion. These pores 
measure less than 10 um in at least one dimension, 
allowing bacterial entry and proliferation. 
Complete removal of the graft is recommended for 
these types if infection develops. Type I grafts 
allow for host cell penetration and thus do not re- 
quire removal if infected. Despite the widespread 
belief that pore size influences the host’s ability to 
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respond to infection, newer data refute this theory. 
Macrophages have been identified within small in- 
terstices of multifilament polypropylene mesh ma- 
terial, suggesting that pore size alone is not the 
sole determinant of infection rates (11). 

Appearance of mesh through the surface of the 
tissue in which it has been implanted has been de- 
scribed using various terms: erosion, extrusion, 
exposure, or rejection. In the absence of specific 
definitions, a preferred term may be “healing ab- 
normality.” A consensus on classification terms 
was recently proposed based on a clinical round- 
table including basic scientists and experienced 
pelvic surgeons (12). It was suggested that a gen- 
eral term such as “healing abnormality” be utilized 
rather than a specific term, which suggests a mech- 
anism for abnormal healing. The proposed classi- 
fication included four factors: 


Time relative to implantation 

Presence of inflammatory/granulation tissue 
Location of abnormality relative to a suture line 
Viscera involved 


Pel S 


This can then lead to classification of a healing 
abnormality as simple or complex (Table 32.4). 
This simplified classification requires validation 
but should allow surgeons to better describe the 
healing abnormality and provide information to 
patients regarding its management. A simple heal- 
ing abnormality will commonly respond to local 
estrogen administration and excision of exposed 
mesh segments in the office (Fig. 32.5). This con- 
servative therapy will resolve symptoms in ap- 
proximately 50% of involved patients. The other 
50% of patients may require an outpatient operat- 
ing room procedure to excise the exposed area, un- 
dermine the adjacent vaginal epithelium, and re- 
close the epithelium over the defect. In either case, 
the prognosis for healing is excellent and there is 
no need to consider removal of the implanted 
graft. A complex healing abnormality will likely 
require removal of the graft or a portion of it. 


An inflammatory process may or may not be 
involved in a healing abnormality. Possible etiolo- 
gies include infection, tissue atrophy, or lack of 
fibrin deposition in the expected area of scar for- 
mation. The latter theory has been studied by 
Junge, who evaluated collagen formation in recur- 
rent hernia patients. Explanted meshes were ana- 
lyzed in both a quantitative and qualitative man- 
ner. Decreased type I/II collagen ratios were 
found in explanted tissue, suggesting that differ- 
ences in scar tissue composition may contribute to 
increased risk of hernia recurrence (13). 

In light of these complications, some have 
made recommendations to optimize graft usage, as 
noted in Table 32.5 (14). Preimplantation soaking 
of an implant in an antibiotic solution is commonly 
used by urologic surgeons but has not been 
demonstrated to decrease healing abnormality 
rates in vaginal surgery. Optimizing tissue quality 
with local estrogen therapy and minimizing vagi- 
nal epithelial trimming during wound closure 
likely represent the two main areas where surgeons 
can have a positive impact on healing. 


Clinical Applications 


The use of grafts in pelvic reconstructive surgery 
is likely here to stay. The rate of graft use adoption 
has markedly exceeded the rate of increasing 
knowledge regarding graft biology. Surgeons 
should thus become familiar with the biology of a 
graft prior to implantation. 

Currently, there are only a few areas where 
usage of a graft is clearly indicated. These include 
performance of a suburethral sling procedure, as 
well as sacrocolpopexy. No significant evidence is 
currently available demonstrating the superiority 
of a grafted versus nongrafted repair of the anterior 
or posterior vaginal walls. However, the rather 
high recurrence rate of genital prolapse has lead to 
increased graft utilization. Soft polypropylene 
mesh is the preferred graft material for sacro- 


Proposed Classification of Graft-Related Healing Abnormalities 


Simple Complex 
Timing relative to implantation <12 weeks >12 weeks 
Site relative to suture line At suture line Other than at suture line 
Presence of inflammatory tissue None Granulation 


Affected viscera 


Vagina 


Bladder, rectum, or other 
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FIGURE 32.5 @ Simple healing abnormality 
after implantation of a type | polypropylene graft. 
This responded to local estrogen cream and trim- 
ming of visible mesh. 


colpopexy as well as suburethral slings. This is 
reaching standard of care acceptance based on re- 
cent comparative studies (15). Biologic grafts may 
be theoretically superior for repair of the anterior 
or posterior vaginal walls due to the decreased 
likelihood of healing abnormalities. However, 
longevity is still an issue. Thus, synthetic graft ma- 
terials are likely indicated at a site where tissue is 
under strain and neoligament formation is neces- 


TABLE 32.5 


sary (slings and sacrocolpopexy). The choice of a 
synthetic versus biologic material is less clear 
when the graft is utilized in an area not under sig- 
nificant strain, where neofascia development is the 
goal (anterior or posterior vaginal walls). 


TISSUE ADHESIVES 


Biologically active adhesives may soon make su- 
ture use seem archaic. Cyanoacrylates have been 
successfully used for external skin closure 
(Dermabond). Once moisture is encountered, the 
liquid polymerizes into an impermeable solid 
form. It can be removed with acetone-containing 
compounds. To promote adequate wound healing, 
the patient should avoid water immersion in the 
immediate period after its application. The solidi- 
fied compound sloughs off in approximately | to 2 
weeks. Its efficacy is affected by excessive move- 
ment; thus, its use on joints is not advised. It is a 
question of time until a bonding agent able to be 
used internally becomes available. 


CONCLUSIONS 


Surgeons should select their reconstructive tools 
with care. Suture choices have become more lim- 
ited due to clinical experience and reported out- 
comes. The same cannot be said about grafts due 
to the large variety of grafts available and limited 
data on outcomes and complications. Surgeons 
should thus keep themselves informed regarding 
new data on outcomes related to graft usage, both 
in the basic sciences as well as in the clinical 


Ten Suggestions for Using Artificial Graft Material 


jà 


present. 
Minimize local contamination. 


Minimize the use of “flap” or “U-shaped” incisions. 
Minimize the degree of dissection. 

Minimize bleeding. 

Minimize the amount of material used for the repair. 


wo On” oI & W PP 


Minimize tension. 


Minimize the length of incisions that overlap with the graft. 


Minimize the intraoperative exposure time of the material. 


Minimize the choice of material when poor tissue quality, impaired wound healing, or susceptibility to infection is 


10 Be familiar with the historical use and techniques involved with the choice of material. 


Adapted from Niknejad K, Plzak LS Ill, Staskin DR, et al. Autologous and synthetic urethral slings for female incontinence. Urol Clin North Am 


2002;29(3):597-611. 
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realm. Overall, patients appear to benefit from 
graft utilization, despite the lack of available ob- 
jective outcome data at the current time. Future de- 
velopments in tissue adhesives, genetic engineer- 
ing, and understanding of the biologic behavior of 
implants will certainly soon have an impact on our 
utilization of surgical tools such as grafts. 
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SECTION V 


Appendices 


Urogynecology and the 


Internet 


Joseph M. Montella and Steven E. Swift 


T. Internet and the World Wide Web have 
changed the practice of medicine dramatically. 
Information that was once available to a select few 
in the field of medicine is now available to anyone 
with access to a computer and questions to be an- 
swered. Physicians are now more inclined to see 
patients who come prepared with information (at 
times inaccurate) and address these issues. The 
purpose of this appendix is to guide the reader to 
websites containing information pertinent to the 
field of urogynecology and female pelvic floor 
medicine. The following list of websites is by no 
means exhaustive because the World Wide Web is 
fluid, and there are bound to be several more sites 
related to the field by the time of publication of 
this text. The reader can use one of the variety of 
search engines on the web (e.g., Yahoo, Excite, 
Alta Vista) to explore the various physician- and 
patient-oriented websites. Also, each site has links 
to other sites that may be useful to the reader. Keep 
in mind that there are many sites with erroneous 
information, and it is incumbent on the physician 
to sort out the facts for the patients and correct any 
misconceptions. 


GOVERNMENT SITES 


e www.nlm.nih.gov: The United States National 
Library of Medicine provides an excellent re- 
source for Medline, research funding opportuni- 
ties, and library services. 

e www.niddk.nih.gov: The link to the National 
Institute of Diabetes, Digestive, and Kidney 
Diseases provides a resource in government 
funding for research into urinary incontinence 
and pelvic floor disorders. 

e clinicaltrials.gov: The U.S. National Institutes 
of Health, through its National Library of 


Medicine, has developed ClinicalTrials.gov to 
provide patients, family members, and members 
of the public with current information about 
clinical research studies. 

e www.niddk.nih.gov/health/kidney/nkudic html: 
The National Kidney and Urologic Diseases 
Information Clearinghouse (NKUDIC) is an in- 
formation dissemination service established in 
1987 to increase knowledge and understanding 
about diseases of the kidneys and urologic sys- 
tem among people with these conditions and 
their families, health care professionals, and the 
general public. 

e www.nichd.nih.gov: The National Institute of 
Child Health and Development (NICHD) ad- 
ministers a multidisciplinary program of re- 
search, research training, and public informa- 
tion, nationally and within its own facilities, on 
reproductive biology and population issues; on 
prenatal development as well as maternal, child, 
and family health; and on medical rehabilita- 
tion. The Institute supports and conducts basic, 
clinical, and epidemiologic research in the re- 
productive sciences. 

e www.ahcpr.gov: The Agency for Healthcare 
Research and Quality (formerly the Agency for 
Healthcare Policy and Research) offers informa- 
tion on government programs and grants. 

e www.hcfa.gov: The website of the Health Care 
Financing Administration (HCFA), the federal 
agency that administers Medicare, Medicaid, 
and the State Children’s Health Insurance 
Program (SCHIP), includes information on re- 
imbursement, statistics, and publications. 


PROFESSIONAL SOCIETIES 


e www.dugs.org: The American Urogynecologic 
Society, founded in 1979, is dedicated to re- 
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search and education in urogynecology and to 
improved care for women with lower urinary 
tract disorders. This site provides both physician 
and patient education materials, research fund- 
ing opportunities, links to government and con- 
gressional websites, and information on post- 
graduate fellowship training programs in 
urogynecology. 

e www.acog.org: The American College of 
Obstetrics and Gynecology provides resources 
for physicians and patients as well as informa- 
tion on postgraduate courses in urogynecology. 

e www.auanet.org: The American Urologic 
Association provides a wide range of services, 
including publications, the Annual Meeting, 
continuing medical education, and health policy 
advocacy. 

e www.continent.org: The primary mission of the 
International Continence Society is to study the 
storage and voiding function of the lower uri- 
nary tract, its diagnosis, and the management of 
lower urinary tract dysfunction and to encour- 
age research into pathophysiology, diagnostic 
techniques, and treatment. 

e www.iuga.org: The International Urogyneco- 
logical Association is an international organiza- 
tion committed to promoting and exchanging 
knowledge regarding the care of women with uri- 
nary and pelvic floor dysfunction. 

e sgsonline.org: The goal of the Society of 
Gynecologic Surgeons is to promote the acquisi- 
tion of knowledge and the improvement of skills 
in gynecologic surgery, to enhance the under- 
standing of gynecology and gynecologic surgery 
through basic and clinical research, and to be a 
source of public and professional information. 

e www.icig.net: The International Consultation on 
Incontinence has a website with a modular qual- 
ity-of-life questionnaire for all aspects of pelvic 
organ dysfunction. This site is being developed to 
serve as a online repository for a quality-of-life 
questionnaire with modules covering everything 
from nocturia to sexual dysfunction. The goal is 
to make this available to researchers investigat- 
ing the impact of disease and treatment on the 
various aspects of pelvic floor dysfunction. 

e www.nafc.org: The National Association for 
Continence (NAFC), formerly Help for 
Incontinent People (HIP), is a not-for-profit or- 


ganization established in 1982 dedicated to im- 
proving the quality of life of people with incon- 
tinence. NAFC’s purpose is to be the leading 
source of education, advocacy, and support to 
the public and to health professionals about the 
causes, prevention, diagnosis, treatments, and 
management solutions for incontinence. 

e www.simonfoundation.org: The work of the 
Simon Foundation includes aid to patients with 
incontinence, aid to the families of those pa- 
tients, creating public awareness, reviewing rel- 
evant legislation, and encouraging the medical 
profession’s interest in incontinence and pelvic 
floor dysfunction. 


MEMBERSHIP AND PATIENT-ORIENTED 
SITES 


e www.obgynlinx.com: ObGynLinx.com is de- 
signed to keep obstetrics and gynecology pro- 
fessionals up to date with the latest medical de- 
velopments by aggregating the top obstetrics 
and gynecology articles from hundreds of pre- 
mier medical journals and categorizing the in- 
formation into 14 subspecialties, including 
urogynecology. 

e womenshealth.medscape.com: Medscape offers 
access to abstracts from conferences in all med- 
ical specialties, including gynecology, and of- 
fers continuing medical education (CME) cred- 
its as well as access to journal articles. 

e www.centerwatch.com: This CenterWatch site is 
a comprehensive guide to clinical trials under- 
way in every region of the United States, listed 
by disease or condition as well as research cen- 
ters and additional resources specifically for 
each disease entity. 

e www.obgyn.net: OBGYN.net includes such fea- 
tures as current clinical news, original articles, 
CME, cases of the month, an events locator and 
other interactive tools, professional forums in 
English and Spanish, and free procedure videos 
viewable online. 

e www.mybladder.com: MyBladder is an online 
community dedicated to encouraging people 
with bladder control problems to seek help 
while promoting an understanding of bladder 
control problems and awareness of the latest 
treatment options. 


Quality-of-Life Tools 


Steven E. Swift 


T are constantly being developed. The commonly used 
he following table is a short description of the tools are the King’s Health Questionnaire, HQ, UDI, 
various quality-of-life (QOL) tools for assessing uri- PFDI, and PDIQ. The King’s Health Questionnaire 
nary incontinence and pelvic organ prolapse. While and scoring sheet follow the list below. The others 
it is extensive it may not be complete, as new tools can be found in their entirety in Chapter 3. 


Description of Condition-Specific Health-Related Quality-of-Life and Symptom 
Severity Instruments 


Name of Instrument Target Population/Condition Items, n Subscales 


Health-Related Quality-of-Life Tools for Urinary Incontinence 


CONTILIFE: a quality-of-life Stress urinary incontinence 28 Daily activities, effort 

questionnaire for urinary activities, self-image, 

incontinence (1) emotional consequences, 
sexuality, well-being, global 
score 

Incontinence Impact Urinary incontinence 30 Physical activity, travel, 

Questionnaire (2) social, emotional 

Incontinence Impact Urinary incontinence 30 Physical activity, travel, 

Questionnaire-Revised (3) social, emotional, 
embarrassment 

Incontinence Impact Questionnaire- Urinary incontinence 7 Not applicable 

Short Form (4) 

Incontinence Quality-of-life Urinary incontinence 22 Avoidance and limiting 

Questionnaire (5) behaviors, psychosocial, 
social embarrassment 

Incontinence Stress (6) Urinary incontinence 20 Depressive, aesthetic/ 
somatic, social 

Overactive Bladder Continent and incontinent 33 Symptom bother, coping, 

Questionnaire (7) overactive bladder concern, social interaction, 
sleep 

Quality-of-life Questionnaire for Urge urinary incontinence 24 Activities, emotional, 

Urinary Urge Incontinence (8) impact self-image, sleep, 
well-being 

(continued) 
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Name of Instrument 


Target Population/Condition 


Items, n 


Subscales 


Health-Related Quality-of-Life Tools for Urinary Incontinence 


Symptom Impact Index for Stress 
Incontinence in Women (9) 
Urge Impact Scale (10) 


Urge Incontinence Impact 
Questionnaire (11) 


Urinary Incontinence Handicap 
Inventory (12) 

Urinary Incontinence Severity 
Score (13) 

York Incontinence Perceptions 
Scale (14) 


Stress urinary incontinence 3 
Urinary incontinence 24 
Mixed urinary incontinence, 32 


urge urinary incontinence 


Elderly women, UI caused be 17 
detrusor activity 

Urinary incontinence 10 
Urinary incontinence 8 


Not applicable 


Psychological burden, per- 
ception of personal control, 
self-concept 

Travel, activities, 

physical activities, feelings, 
relationships, sexual func- 
tion, nighttime bladder con- 
trol 

Not applicable 


Not applicable 


Not applicable 


Symptom Severity Questionnaires for Urinary Incontinence 


Sandvik Incontinence Severity 
Index (15) 
Urogenital Distress Inventory (2) 


Urogenital Distress Inventory-short 
form (4) 


International Consultation on 
Incontinence Questionnaire (16) 


Urinary incontinence 2 
Urinary incontinence 19 
Urinary incontinence 6 


Urinary incontinence, Series 
nocturia, naginal symptoms, of 16 
bowel symptoms, neurogenic modules 


bladder, overactive bladder 


Not Applicable 


Irritative symptoms, 
obstructive/ discomfort 
symptoms, stress symptoms 
Irritative symptoms, 
obstructive/discomfort 
symptoms, stress symptoms 
Irritative symptoms, 
obstructive symptoms, 
sexual symptoms, nocturia, 
stress and urge incontinence 
symptoms, fecal symptoms 
of incontinence and consti- 
pation. 


Questionnaires That Cover Both Symptom Severity and Health-Related 


Quality-of-Life for Urinary Incontinence 


King's Health Questionnaire (17) 


Urinary incontinence 21 


Role limitations, physical 
limitations, social limitations, 
personal limitations, emo- 
tional problems, sleep/en- 
ergy disturbance, severity 
(coping) measures, symptom 
severity, incontinence impact 
(single item), general health 
perception (single item) 


(continued) 
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Name of Instrument Target Population/Condition Items, n Subscales 


Health-Related Quality-of-Life Questionnaires for Pelvic Organ Prolapse 


Pelvic Floor Disorder Impact Pelvic organ prolapse 46 3 subsets; one each for 

Questionnaire (18) urinary, prolapse, and col- 
orectal-anal. Each covers 
travel, social, emotional, and 
physical activity. 

Pelvic Floor Disorder Impact Pelvic organ prolapse 7 Not applicable 

Questionnaire-short form (19) 


Symptom Severity Questionnaires for Pelvic Organ Prolapse 


Pelvic Floor Distress Inventory (17) Pelvic organ prolapse 93 3 subsets; one each for uri- 
nary symptoms (obstructive, 
irritative, stress inconti- 
nence), prolapse (general, 
anterior, posterior) symp- 
toms, and colorectal-anal 
symptoms (obstructive, in- 
continence, pain/irritation, 
rectal prolapse) 

Pelvic Floor Distress Inventory-short Pelvic organ prolapse 20 Not applicable 

form (18) 

Questionnaires That Cover Both Symptom Severity and Health-Related 
Quality-of-Life for Pelvic Organ Prolapse 


Prolapse Quality-of-Life Pelvic organ prolapse 38 Role limitations, physical/ 

Questionnaire (20) social limitations, personal 
relationships, emotions, 
sleep/energy, coping meas- 
ures. Symptom severity for 
urinary, prolapse, and anal 
rectal symptoms. 


Sexual Function Questionnaires for Prolapse and Urinary Incontinence 


Pelvic Organ Prolapse and Pelvic organ prolapse 31 Behavioral/emotive, physical, 
Incontinence Sexual Function and/or urinary incontinence partner-related 
Questionnaire (21) 


Epidemiology Questionnaires for Pelvic Organ Prolapse, Urinary Incontinence, and Fecal Incontinence 


Epidemiology of prolapse and Pelvic organ prolapse, 49 Pelvic organ prolapse, stress 

incontinence questionnaire (22) overactive bladder, stress urinary incontinence, 
urinary incontinence, and overactive bladder, fecal 
fecal incontinence incontinence, and impact on 


quality of life for each. 
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KING'S HEALTH QUESTIONNAIRE 


1998 
Version 8 
Name 
Age years 
Today's date I. / 


This questionnaire asks about any problems you may have with your bladder or with incontinence of urine. 
How would you describe your health at present? Please tick one answer 
Very good 
Good 
Fair 


Poor 


OOOO0O 


Very poor 

How much do you think your bladder affects your life? Please tick one answer 
Not at all 
A little 


Moderately 


2101010 


A lot 
Please write down if you have any of the following symptoms and mark how much these affect you. 
None A little Moderately A lot 
Going to the toilet to pass urine very often 
Getting up at night to pass urine 
Urgency: A strong desire to pass urine 


Urge incontinence; urinary leakage associated 
with a strong desire to pass urine 


Stress incontinence: leaking urine with coughing, 
sneezing, etc. 


Wetting the bed at night 
Leaking urine with sexual intercourse 


Frequent urine infection 


OOOW Oa @oO 
COD "Oe Wo 
COO O G OD 
UOV O O J 


Any other problems? Please specify. 


Office use + + 


DN 
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Below are some daily activities that can be affected by your bladder problem. 


How much does your bladder problem affect you? 


We would like you to answer every question. Simply tick the circle that applies to you. 


ROLE LIMITATIONS 


To what extent does your bladder affect your household 


tasks (e.g., cleaning, shopping, etc.)? 


Does your bladder affect your job or your normal daily 
activities outside the home? 


PHYSICAL/SOCIAL LIMITATIONS 


Does your bladder affect your physical activities 
(e.g., going for a walk, etc.)? 


Does your bladder affect your ability to travel? 
Does your bladder limit your social life? 
Does your bladder limit your ability to see/visit friends? 


PERSONAL RELATIONSHIPS 


Does your bladder affect your relationship with 
your partner? 


Does your bladder affect your sex life? 

Does your bladder affect your family life? 

EMOTIONS 

Does your bladder make you feel depressed? 

Does your bladder make you feel anxious or nervous? 
Does your bladder make you feel bad about yourself? 
SLEEP/ENERGY 

Does your bladder affect your sleep? 


Do you feel worn out/tired? 


Applicable 


Not at all Slightly Moderately A lot 


© oOo Mm © 
O cy © © 


Not at all Slightly Moderately A lot 


O Oo © © 
os © 
Gy © 


Not 
Not at all 


O O 


O O O 
O O O 


Not at all 


Slightly Moderately A lot 


> G Q 


OO 
Ore 


Slightly Moderately A lot 


OOO 
OOO 
OOO 
OOD 


Never Sometimes Often All the ti 


O O 
OO 
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me 


Do you do any of the following? 
If so, how much? 


Use pads or incontinence pants to keep dry? 
Be careful how much fluid you drink? 
Change your underclothes when they get wet? 


Worry that you smell? 


Never Sometimes Often All the ti 


THANK YOU, NOW PLEASE CHECK THAT YOU HAVE ANSWERED ALL THE QUESTIONS O 


Office use 


me 
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TO CALCULATE SCORE 


1 


2; 


General Health Perceptions 

Score = ([Score to GHPA — 1]/4) Xx 100 
Incontinence Impact 

Score = ([Score to GHPB — 1]/3) X 100 
Role Limitations 

Score = ([(Scores to RLA + RLB) — 2]/6) X 
100 

Physical Limitations 

Score = ({(Score to PLA + PLB) — 2]/6) x 
100 

Social Limitations 

Score = ([{(Score to PLC + PLD + PRC) -3] 
/9) X 100 ** 


** if score to PRCI < if 0 then .. .—2) /6) X 100 
6. Personal Relationships 


Score = ([(Score to PRA + PRB) —2] /6) X 


*** if score to PRA + PRB 22, 
if PRA + PRB = 1;...-—1) /3) X 100 
if PRA + PRB = 0; ... treat as missing value (not 


applicable) 

7. Emotions 
Score = ([(Score to EMA + EMB + EMC) — 
3] /9)x 100 

8. Sleep/Energy 
Score = ([(Score to SEA + SEB) — 2] /6) X 
100 

9. Severity Measures 
Score = ([{(Score to SMA + SMB + SMC + 
SMD) - 4] /12) x 100 

GHPA: question | page 1 

GHPB: question 2 page 1 

RLA: question | page 3 

RLB: question 2 page 3 

PLA: question 3 page 3 

PLB: question 4 page 3 

PLC: question 5 page 3 

PLD: question 6 page 3 

PRA: question 7 page 3 

PRB: question 8 page 3 

PRC: question 9 page 3 

EMA: question | page 4 

EMB: question 2 page 4 

EMC: question 3 page 4 

SEA: question 4 page 4 

SEB: question 5 page 4 

SMA: question 6 page 4 

SMB: question 7 page 4 

SMC: question 8 page 4 

SMD: question 9 page 4 


The questions about urinary, bowel, and sexual 


symptoms do not have a score. 
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A 
Abdominal leak point pressures (ALPP), 81—82, 83f 
Abdominal sacral colpopexy 
anterior wall defects treatment with, 474 
perineal descent treatment with, 405 
Abdominoperineal resection, voiding dysfunction with, 
319 
Accommodation 
colorectal function with, 357 
colo-rectal-anal function with, 341 
ACE. See Antegrade continence enema 
ACOG. See American College of Obstetrics and 
Gynecology 
Age 
constipation with, 384-385 
obliterative procedures patient selection with, 512-513 
pelvic organ prolapse from, 27, 28f 
pelvic support disorders treatment with, 456 
urinary incontinence from, 31-32 
Agency for Health Care Policy and Research (AHCPR) 
incontinence patient evaluation guidelines from, 63 
patient safety standards from, 323-324, 324t 
Alimentary tract, lower, 23-25, 24f 
anal canal of, 23-24, 24f 
continence mechanism with, 24—25 
rectum of, 23 
Allograft slings, 239-240 
Alpha adrenergic agents, mixed urinary incontinence 
treated with, 276t, 279 
Alpha-blockers (Hytrin), 113+ 
ALPP. See Abdominal leak point pressures 
Altemeier procedure, 406, 407f 
American College of Obstetrics and Gynecology (ACOG) 
incontinence patient evaluation guidelines from, 63, 64t 
pelvic organ prolapse defined by, 25 
Amifloxacin, urinary tract infection management with, 156 
Amitriptyline (Elavil) 
interstitial cystitis treatment with, 112r, 113, 113r 
irritable bowel syndrome treatment with, 394t 
painful bladder syndrome treatment with, 112r, 113, 113+ 
urethral pain syndrome management with, 1187, 119 
Ampicillin, urinary tract infection management with, 157t, 
158t 
Amyloidosis, defecatory dysfunction/fecal incontinence 
from, 345t 
Anal canal 
anatomy of, 23—24, 24f 
external sphincter of, 23, 24f 
internal sphincter of, 23-24, 24f 
Anal incontinence. See Incontinence (anal) 
Anal reflex, 67, 67f 
Anal sphincter 
continence mechanism with, 24—25 
external, 23, 24f 
internal, 23—24, 24f 
Anal sphincter disruption 
defecatory dysfunction/fecal incontinence from, 345t 
fecal incontinence from, 363t 


———— 


Index 


Anatomy. See Pelvic anatomy 
Anismus, 349 
defecatory dysfunction/fecal incontinence from, 345t 
Anorectal continence, colorectal function with, 357-359, 
358f, 359f 
Anorectal dysfunction, epidemiology of, 342-344 
constipation with, 343 
defecatory dysfunction with, 343 
fecal incontinence with, 343-344 
Anorectal surgical trauma, anal incontinence from, 37 It 
Anovaginal fistulas, fecal incontinence from, 363t 
Antacid 
defecatory dysfunction with, 346r, 360r 
diarrhea associated with, 347t 
Antegrade continence enema (ACE), colonic inertia treated 
with, 396 
Anterior wall support defects, 463-477, 464f, 465f, 4687, 
469f, 471f, 472f, 474f, 475f 
abdominal paravaginal repairs of, 475—476 
abdominal repairs of, 474 
anatomy with, 463, 464f 
augmented repairs of, 476 
diagnostic tests of, 466—467 
evaluation of, 465-467 
history with, 465 
laparoscopic paravaginal repairs of, 476 
paravaginal repairs of, 470—474, 472f, 474f, 475f 
pathophysiology of, 463—465, 465f 
pelvic examination of, 466 
surgical repair of, 467-476, 4681, 469f, 471f, 472f, 474f, 
475f 
abdominal cystocele repair in, 474 
anterior colporrhaphy in, 467—470, 469f 
open paravaginal repair in, 475-476 
outcome of, 4687 
pubourethral ligament plication in, 473-474, 475f 
transverse defect repair in, 473, 474f 
vaginal paravaginal repair in, 470-473, 472f 
types of descent with, 463—465, 465f 
vaginal repairs of, 467—470, 469f, 471f 
Antibiotics 
perioperative considerations for, 297, 324-325 
urethral pain syndrome management with, 1187 
urinary tract infection management with, 157t 
Anticholinergics 
defecatory dysfunction with, 3461, 360r 
irritable bowel syndrome treatment with, 394t 
overactive bladder management with, 173t, 174-177, 
176t 
Anticonvulsant, urethral pain syndrome management with, 
118+ 
Antidepressants 
defecatory dysfunction with, 346t, 360t 
overactive bladder treated with, 173r, 176t, 177 
tricyclic, 173t, 176t, 177 
urethral pain syndrome management with, 118+ 
Antidiarrheal, defecatory dysfunction with, 346r, 
360 
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Anti-inflammatory agents, urethral pain syndrome 
management with, 1187 
Antimicrobial prophylaxis, diagnostic techniques with, 96 
Antimuscarinics, 113-114, 113+ 
Antipsychotics, defecatory dysfunction with, 346t 
Antispasmodics 
defecatory dysfunction with, 346r 
urethral pain syndrome management with, 118+ 
Apical support defects, 479-496 
compensatory repairs for, 487-492, 488f, 491f 
sacral colpopexy, 487-492, 488f, 491f 
restorative procedures for, 480-487, 481f, 483f, 485f 
iliococcygeus suspension, 484—485, 485f 
McCall culdoplasty, 480-482, 481f 
sacrospinous ligament fixation, 485—487 
uterosacral ligament suspension, 482-484, 483f 
surgical procedures for, 479-496, 481f, 483f, 485f, 488f, 
491f, 493t 
choice of, 495—496 
compensatory, 487—492, 488f, 491 f 
emerging technologies in, 496 
outcomes among different, 492 
restorative, 480—487, 481f, 483f, 485f 
vaginal v. abdominal, 492—495, 493t 
Arrowsmith classification of obstetric fistulas, 293, 296t 
Artificial anal sphincter, anal incontinence treated with, 
376 
Atarax. See Hydroxyzine 
Atenolol, 325 
Atrophic urethritis, 120, 121 
bladder outlet obstruction from, 86t 
evaluation of, 121 
incontinence caused by, 651, 66 
treatment of, 1201, 121 
vaginal estrogen preparations for, 120t 
Augmentation cystoplasty, overactive bladder treatment 
with, 173, 177-178 
Augmented repair, 476 
Autologous slings, 238-239 
Autonomic dysreflexia, voiding dysfunction with, 318 
Azithromycin (Zithromax), urethral pain syndrome 
management with, 118+ 


B 
Bacteriuria, 147 
Bacteriuria diagnosis, 151-153, 154f. See also Urinary 
tract infection 
cystoscopy in, 153 
office urine kits in, 151-152 
radiologic studies in, 153, 154f 
urine culture in, 152—153 
urine microscopy in, 151 
urodynamic studies in, 153 
Baden-Walker system, 38 
Benign prostatic hyperplasia (BPH), 57 
Beta blockers 
atenolol, 325 
defecatory dysfunction with, 346r, 360r 
indications for use of, 326t 
metoprolol, 325 
perioperative care with, 325-326, 326r 


Biofeedback 
anal incontinence treated with, 374 
intra-anal electromyographic sensor in, 374 
rectal sensory threshold training in, 374 
three balloon system in, 374 
dyssynergic defecation treated with, 398-399 
pelvic floor tension myalgia treatment with, 142 
stress urinary incontinence treated with, 210-212, 
211f-213f 
Biologic grafts, posterior support defects with, 505-506, 
507t, 529 
Bladder. See also Overactive bladder; Painful bladder 
syndrome 
afferent pathway of, 57-59, 59f 
clinical measures for, 58-58 
neural pathways in, 57-58 
urothelial afferent signaling in, 58, 59f 
anatomy of, 19, 313 
calculi, 101-102, 102f 
cancer, 102, 102f 
cystourethroscopy of, 98—102, 99f-102f 
abnormal, 99-102, 100f—102f 
normal, 98-99, 99f, 100f 
detrusor muscle of, 19 
efferent pathway of, 53-57, 54f, 56f 
clinical measures for, 57 
descending, 57 
detrusor smooth muscle signaling in, 55-57, 
56f 
peripheral neural pathways in, 53-55, 54f 
fistulas with, 101, 102f 
fMRI of, 59 
Heiss’s loop with, 19 
higher nervous system processing with, 59 
neurogenic, 168, 169-170, 170t 
trabeculations, 101, 102f 
trigone of, 19 
Bladder carcinoma, 86t 
Bladder neck fibrosis, 86t 
Bladder neck mobility, ultrasonography evaluation of, 
447-448, 451f 
Bladder neck slings. See Sling procedures, traditional 
Bladder neck suspension, mixed urinary incontinence 
surgical therapy with, 276t, 281 
Bladder outlet obstruction (BOO), 85-87, 86t, 88f 
Blaivas-Groutz nomogram for, 86-87, 88f 
causes in women of, 86t 
Bladder training (Timed voiding), 172-173, 173t, 174f, 
175t 
Blaivas-Groutz nomogram, 86-87, 88f 
Bloating, functional, 390, 391r, 392 
Bony pelvis 
anatomy of, 3-5, 4f-6f 
ligaments in sagittal cross-section of, 4f 
pelvic support with, 418 
BOO. See Bladder outlet obstruction 
Botox. See Botulinum toxin 
Botulinum toxin (Botox) 
interstitial cystitis treated with, 117+ 
overactive bladder treated with, 200-202 
BPH. See Benign prostatic hyperplasia 


Bristol Female Lower Urinary Tract Symptoms 
questionnaire, 38 

Bupivacaine (Marcaine), 113+, 114 

Burch colposuspension, 230-232, 231f 


(0 
Caffeine 
diarrhea associated with, 347t 
mixed urinary incontinence with, 276t, 277 
Calcium channel blockers, defecatory dysfunction with, 
346t, 360r 
Calcium hydroxylapatite (Coaptite®), 265-266, 265t 
Cardura. See Doxazosin mesylate 
Catheterization 
infections associated with, 161—162, 162t 
long-term indwelling, 163f 
perioperative care with, 327-328 
Tratner, 123f, 124f, 302f, 303f 
ureteral, 97 
Cecostomy, trapdoor, 397, 397f 
Celebrex. See Celecoxib 
Celecoxib (Celebrex), urethral pain syndrome management 
with, 1187, 119 
Cephalexin, urinary tract infection management with, 1571, 
158t, 160t 
Cephalosporin, urethral pain syndrome management with, 
118¢ 
Cerebellum, incontinence evaluation with, 69 
Cerebrovascular accident, 317 
Cervical carcinoma, 86t 
Chagas’ disease, constipation with, 382-383 
Childbirth 
pelvic organ prolapse from, 26-27 
urinary incontinence from, 32 
Cholestyramine, diarrhea associated with, 347t 
Cholinergics, diarrhea associated with, 347t 
Ciprofloxacin, urinary tract infection management with, 
156, 157t, 158t 
Clitoral-anal reflex, 67, 67f 
Clorpactin, 1137, 114 
Coaptite®. See Calcium hydroxylapatite 
Coccydynia, 132t 
Coccygeus muscle. See also Iliococcygeus muscles 
anatomy with, 133 
innervation of, 15 
Coccyx, 4f 
Colchicine, diarrhea associated with, 347+ 
Colectomy, total abdominal, 396 
Colon resection, voiding dysfunction with, 319 
Colonic inertia, 350, 395-397, 396f, 397f. See also Slow 
transit constipation 
colonic transit study of, 396f 
laxatives for, 395-396 
pharmacologic treatment of, 395-396 
surgical treatment of, 396-397, 397f 
antegrade continence enema in, 396 
total abdominal colectomy in, 396 
trapdoor cecostomy in, 397, 397f 
Colonic transit 
colorectal function with, 357 
physiology of, 341 
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Colorectal dysfunction, 357-368 
ancillary testing for, 364-366, 365/-368f 
differential diagnosis for, 344—348 , 3451-347t 
disordered defecation in, 344-347, 345r-346r, 360-362, 
3601, 362t, 364-365 
fecal incontinence in, 345t-346t, 347-348, 3471, 363, 
363t, 365-366, 365f-368f 
future research on, 366-368 
pathophysiology/symptom-based approach to, 344-348, 
3451-3471, 359-363, 3601, 3621, 363¢ 
physical examination for, 364 
Colorectal function, normal, 357-359 
anorectal continence with, 357-359, 358f, 359f 
accommodation in, 357 
evacuation in, 357 
rectoanal inhibitory reflex in, 357 
sampling in, 357 
colonic transit with, 357 
defecation with, 359 
stool formation with, 357 
Colo-rectal-anal function 
anorectal dysfunction epidemiology with, 342-344 
constipation with, 343 
defecatory dysfunction with, 343 
fecal incontinence with, 343-344 
normal physiology of, 341-342 
accommodation in, 341 
colonic transit in, 341 
continence mechanism in, 341-342 
evacuation in, 342 
rectoanal inhibitory reflex in, 341 
sampling in, 341 
stool formation in, 341 
storage in, 341 
Colovesical fistulas, 300-301 
Colpocleisis 
partial, 513-514, 514f-516f 
Latzko, 287, 288f, 289f 
total, 514-516, 516f, 517f 
Colpocystourethrography, pelvic support disorder 
diagnosis with, 441 
Colpoperineopexy, 490-492 
Colporrhaphy, anterior 
mixed urinary incontinence surgical therapy with, 281 
surgical treatment of stress urinary incontinence with, 
226t 
vaginal repair with, 467—470, 469f, 471f 
dissection in, 469-470, 469f 
incision in, 467—469 
repair in, 470, 471f 
Colporrhaphy, constricting, 517-520 
Colporrhaphy, posterior 
pelvic organ prolapse treatment with, 400-401 
posterior support defects with, 500-501, 5017, 502t 
Compressor urethrae, 21 
Constipation, 137—138, 343, 3461, 360r, 382-389, 3831, 
3841, 385f, 387t, 388t. See also Functional 
constipation; Idiopathic constipation; Slow transit 
constipation 
age with, 384-385 
causes of, 360t 
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Constipation— continued 
diagnostic algorithm of, 385¢ 
differential diagnosis of, 382, 3831, 384+ 
drugs associated with, 3467, 3601, 384t 
etiology of, 382-385, 385f, 385t 
Chagas’ disease in, 382-383 
diabetes mellitus in, 382 
Hirschsprung’s disease in, 383 
multiple sclerosis in, 382 
Parkinson’s disease in, 382 
pregnancy in, 382 
Shy-Drager syndrome in, 382 
thyroid disease in, 382 
evaluation of, 385-386 
pelvic floor tension myalgia risk from, 137—138 
treatment of, 386-389, 3871, 388t 
behavioral therapy in, 386-387 
fiber in, 387-388, 387t 
laxatives in, 388-389, 388t 
Content validity, 37 
Contigen®, 264-265, 265t 
Continence (urinary) 
alimentary tract influencing, 24—25 
anal sphincter with, 24-25 
lower urinary tract influencing, 21—22 
mechanism of, 21—22, 24-25 
Continence mechanism 
colo-rectal-anal physiology of, 341-342 
muscles in, 341-342 
nerves in, 342 
lower urinary tract, 21-22, 24-25 
Cough stress test, 73 
Coxal bone. See Hip bones 
Cyclosporine A, 112r, 113 
Cystitis. See also Interstitial cystitis 
acute, 100, 100f 
cystica, 100, 100f 
defined, 146 
Cystometrogram, 57 
incontinence evaluation with, 71-73, 71f 
overactive bladder diagnosis with, 172f, 173f 
Cystometry, 77-83, 79f, 81f-84f 
capacity with, 80 
compliance with, 80, 81f 
detrusor contractions with, 80-81, 82f 
filling pressure with, 80 
leak point pressures with, 81-83, 83f, 84f 
abdominal, 81-82, 83f 
detrusor, 82, 84f 
overactive bladder diagnosis with diuresis, 172 
sensation with, 80 
Cystoplasty, overactive bladder treatment with, 1731, 177-178 
Cystoscopy 
diagnosis of bacteriuria with, 153 
diagnostic techniques with, 96-97 
flexible, 93-94, 95f 
interstitial cystitis diagnosis with, 107 
intraoperative, 96—97 
operative, 96 
rigid, 92-93, 94f 
Cystourethrography 
lateral bead chain, 441 


pelvic support disorder diagnosis with, 441 
voiding, 441 
Cystourethroscopy, 91-102 

diagnostic techniques, 95—97 
antimicrobial prophylaxis in, 96 
cystoscopy in, 96-97 
suprapubic telescopy in, 97 
ureteral catheterization in, 97 
urethroscopy in, 95 

equipment for, 91-95, 93f-95f 
distending medium, 94 
flexible cystoscopy, 93-94, 95f 
instrumentation, 94—95 
light sources, 94 
rigid cystoscopy, 92-93, 94f 
urethroscopy, 91-92, 93f 
video monitors, 94 

findings with, 97-102, 97f-102f 
abnormal cystoscopic, 99-102, 100f-102f 
abnormal urethroscopic, 98, 98f, 99f 
normal bladder in, 98-99, 99f, 100f 
normal urethra in, 97, 97f, 98f 

historical perspective on, 91, 92f 

urethral diverticulum diagnosis with, 304, 305r 


D 
Dairy, incontinence evaluated by voiding of, 66 
Deep tendon reflexes, 68-69 
Defecation, colorectal function with, 359 
Defecatory dysfunction, 343, 382-408 
ancillary testing for, 364-365 
anismus as, 349 
anorectal outlet obstruction syndromes as, 361-362 
colonic inertia as, 350 
constipation as, 137-138, 343, 346t, 3607, 382-389, 
3831, 384t, 385f, 387t, 388t 
diagnostic algorithm of, 385t 
differential diagnosis of, 382, 3831, 384t 
drugs associated with, 384t 
etiology of, 382-385, 385f, 385t 
evaluation of, 385-386 
treatment of, 386—389, 387t, 388t 
defined, 343 
descending perineum syndrome as, 349 
differential diagnosis of, 424t 
drugs associated with, 346r, 360t 
antacid, 346r, 360t 
anticholinergics, 346t, 360r 
antidepressants, 346¢, 360t 
antidiarrheal, 3461, 360t 
antipsychotics, 346t 
antispasmodics, 346t 
beta blockers, 346t, 360t 
calcium channel blockers, 3461, 360t 
diuretics, 346r, 360t 
ganglionic blockers, 346t 
iron supplements, 346t, 360t 
etiology of, 344-347, 345t-346t, 360t 
amyloidosis in, 345t 
anal sphincter disruption in, 345¢ 
anismus in, 345t 
dermatomyositis in, 345r 


descending perineum syndrome in, 345t 
diabetes mellitus in, 344, 345t 
food allergy in, 345t 
hemorrhoids in, 345t 
Hirschsprung’s disease in, 344, 345t 
hypercalcemia in, 345t 
hypokalemia in, 345t 
infection in, 345t 
inflammatory bowel disease in, 345t 
irritable bowel syndrome in, 346t, 360t 
motility disorders in, 346f, 360-361, 360r 
multiple sclerosis in, 345t 
myotonic dystrophy in, 345t 
neoplasia in, 345t 
Parkinson’s disease in, 345t 
pelvic organ prolapse in, 345t 
spinal bifida in, 345+ 
systemic factors in, 344, 345t, 360, 360r 
thyroid disease in, 344, 345r 
volvulus in, 345t 
functional bowel disorders as, 350-351, 351t, 362, 
362t 
functional constipation as, 351, 3511, 383-384 
global motility disorder as, 350 
idiopathic constipation as, 344, 384, 385t 
diagnostic algorithm for, 385 
irritable bowel syndrome as, 346¢, 350-351, 351t, 360f, 
362, 362t 
motility disorders as, 389-397, 389f, 3911-3941, 396f, 
397f 
colonic inertia with, 395-397, 396f, 397f 
etiology of, 346r, 360-361, 360t 
functional gastrointestinal, 390-395, 39 1t-394r 
irritable bowel syndrome as, 346t, 350-351, 3511, 
353, 3601, 362, 3621, 390-395, 3911-394t 
megacolon/megarectum with, 389, 389f 
outlet obstruction as, 349-350, 361-362, 397-407, 404f, 
405f, 407f, 408f 
anatomic, 399-407, 404f, 405f, 407f, 408f 
dyssynergic defecation with, 397-399 
pelvic organ prolapse, 25-33, 3457, 348, 349, 3711, 
399-403, 418-419, 422-438 
perineal descent, 403-405, 404f, 405f 
rectal prolapse, 3631, 405—407 , 407f, 408f 
prevalence of, 343 
rectal intussusception as, 350 
rectosphincteric dyssynergia as, 349 
slow transit constipation as, 350 
Defecography, pelvic support disorder diagnosis with, 441, 
442f, 443f 
Defect-directed repair, pelvic organ prolapse treatment 
with, 401 
Delirium, incontinence caused by, 65, 65t 
Delorme procedure, 405, 408f 
Dementia, fecal incontinence from, 363t 
Dermatome charts, 67—68, 68f 
Dermatomyositis, defecatory dysfunction/fecal 
incontinence from, 345t 
Descending perineum syndrome, 349 
defecatory dysfunction/fecal incontinence from, 345r, 
363t 
sphincter denervation with, 353 
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Desipramine 
irritable bowel syndrome treatment with, 394t 
mixed urinary incontinence treated with, 279 
Detrol. See Tolterodine tartrate 
Detrusor hyperactivity with impaired contractility (DHIC), 
168 
Detrusor hyperreflexia, 168 
Detrusor leak point pressures (DLPP), 82, 84f 
Detrusor muscle, bladder, 19 
signaling in, 55-57, 56f 
Detrusor overactivity (DO), 80-81, 82f 
Detrusor sphincter dyssynergia, voiding dysfunction with, 
317-318 
DHIC. See Detrusor hyperactivity with impaired 
contractility 
Diabetes mellitus 
constipation with, 382 
defecatory dysfunction/fecal incontinence from, 344, 
3451, 347 
pelvic organ prolapse from, 30 
Diarrhea. See also Functional diarrhea 
anal incontinence from, 371t 
antidiarrheal drugs for, 346r, 360t 
drugs associated with, 347t 
antacid, 347t 
caffeine, 347t 
chemotherapy, 347t 
cholestyramine, 347 
cholinergics, 347t 
colchicine, 347t 
diuretics, 347t 
ethanol, 347t 
laxatives, 347t 
monosodium glutamate, 347t 
neomycin, 347t 
olestra, 347t 
prostaglandins, 347t 
Diazepam (Valium), urethral pain syndrome management 
with, 118+ 
Dibenzyline. See Phenoxybenzamine 
Dimethyl sulfoxide (DSMO), 112¢, 1134, 114 
Ditropan. See Oxybutynin hydrochloride 
Ditropan XL. See Oxybutynin chloride 
Diuretics 
defecatory dysfunction with, 346r, 360r 
diarrhea associated with, 347t 
Diverticulectomy, 304-306, 307f-309f 
concomitant urethropexy with, 306 
DLPP. See Detrusor leak point pressures 
DO. See Detrusor overactivity 
Doxazosin mesylate (Cardura), 118¢ 
Doxepin, urethral pain syndrome management with, 118+ 
Doxycycline, urethral pain syndrome management with, 
118+ 
DSMO. See Dimethyl sulfoxide 
Duloxetine hydrochloride, mixed urinary incontinence 
treated with, 280 
Duloxetine, stress urinary incontinence management with, 
220 
Durasphere®, 265, 265t 
DVT prophylaxis, perioperative care with, 326-327 
Dyspareunia, 132t 
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Dyssynergic defecation, outlet obstruction, 397—399 
biofeedback for, 398-399 
diagnosis of, 398 
treatment of, 398-399 


E 
Elavil. See Amitriptyline 
Electrical stimulation, urinary incontinence treated with, 
212-214, 213f 
Electromyography, sphincter, 87-88, 88f 
Elmiron. See Sodium pentosan polysulfate 
Endopelvic fascia, 9-10 
Enemas 
anal incontinence treated with, 374 
antegrade continence, colonic inertia treated with, 396 
Enoxacin, urinary tract infection management with, 156 
Enterobacter, 158t 
Enterococcus, 158t 
Enterovesical fistulas, 300-301 
Escherichia coli, 158t 
Estrogen 
mixed urinary incontinence treated with, 276r, 279-280 
stress urinary incontinence management with, 220 
vaginal preparations with, 120t 
Ethanol, diarrhea associated with, 347t 
Evacuation 
colorectal function with, 357 
physiology of, 342 
Expectant management, 456-457 


F 
Fascia, 9-11, 10f, 12f 
endopelvic, 9-10 
parietal, 9 
pelvic organ prolapse evaluation from, 428-429 
pelvic support with, 417-418 
pubocervical, 11, 463 
rectovaginal, 14 
ultrasonography evaluation of defects in, 446-447, 450f, 
451f 
Fascial replacement, posterior, 504-505, 506f 
pelvic organ prolapse treatment with, 401—403 
Fecal impaction, anal incontinence from, 371t 
Fecal incontinence, 343—344 
ancillary testing for, 365-366, 365/-368f 
differential diagnosis of, 424 
epidemiology of, 343 
questionnaires for, 543 
etiology of 
amyloidosis in, 345t 
anal sphincter disruption in, 345r, 363t 
anismus in, 345t 
anovaginal fistulas in, 363¢ 
dementia in, 363t 
dermatomyositis in, 345t 
descending perineum syndrome in, 345t, 363t 
diabetes mellitus in, 345t, 347 
fistulectomy in, 363t 
food allergy in, 345t, 347 
hemorrhoids in, 345t 
Hirschsprung’s disease in, 3457, 348 
hypercalcemia in, 345t 


hypokalemia in, 345t 
infection in, 345t, 347 
inflammatory bowel disease in, 345t 
irritable bowel syndrome in, 346t 
motility disorders in, 346t 
multiple sclerosis in, 345t, 348 
myotonic dystrophy in, 345t 
neoplasia in, 345¢ 
Parkinson’s disease in, 345t, 363, 363t 
pelvic organ prolapse in, 345t, 348 
rectal prolapse in, 363t 
rectovaginal fistulas in, 363¢ 
sphincterotomy in, 363r 
spinal bifida in, 345t 
stroke in, 363t 
systemic factors in, 345 
thyroid disease in, 345t 
volvulus in, 345t 
psychosocial/economic implications with, 344 
risk factors with, 343 
sphincter denervation as, 352-353, 353t 
descending perineum syndrome with, 353 
functional bowel disorders with, 353 
functional diarrhea with, 353, 353t 
irritable bowel syndrome with, 353 
obstetrical trauma with, 352-353 
sphincter disruption as, 351-352 
obstetrical trauma with, 352 
surgical trauma with, 352 
Female Sexual Function Index (FSFI), 46, 47/48f 
Fiber 
constipation treatment with, 387-388, 387t 
irritable bowel syndrome treatment with, 394 
Fistulas, 285-301, 317 
anovaginal, 363t 
bladder, 101, 102f 
colovesical, 300-301 
enterovesical, 300-301 
gynecologic, 285-293, 2861, 288f-292f 
diagnosis of, 286-287 
etiology of, 285-286, 286t 
nonsurgical treatment of, 287 
presentation of, 286 
surgical treatment of, 286t, 287-293, 288f-292f 
obstetric, 293-299, 294f, 295f, 295t, 296t, 298f 
classification of, 293-295, 294f, 295f, 295t, 296t 
epidemiology of, 293 
nonsurgical treatment of, 297 
perioperative considerations for, 295—297 
surgical treatment of, 297—299, 298f 
rectovaginal, 300, 363t 
ureterovaginal, 299, 300f 
abdominal ureteroneocystostomy for, 300f 
urethrovaginal, 99f, 310 
vesicocervical, 299 
vesicouterine, 299 
vesicovaginal, 300 
Fistulectomy, fecal incontinence from, 363t 
Fleroxacin, urinary tract infection management with, 
156 
fMRI. See Functional magnetic resonance imaging 
FMS. See Functional magnetic stimulation 


Food allergy, defecatory dysfunction/fecal incontinence 
from, 345t, 347 
Fowler’s syndrome. See Pseudomyotonia 
FSFI. See Female Sexual Function Index 
Functional bowel disorders, 350-351, 351t 
sphincter denervation with, 353 
Functional constipation, 351, 3517, 390, 3911, 392 
diagnostic criteria of, 351z, 390, 3911, 392 
etiology of, 383-384 
Functional diarrhea 
diagnostic criteria of, 390, 3911, 392 
sphincter denervation with, 353, 353r 
Functional gastrointestinal disorders, 390-395, 39 1t-394t 
diagnostic criteria for, 391-392, 3911-393t 
evaluation of, 392-393 
functional bloating as, 390, 391+, 392 
functional constipation as, 390, 391t, 392 
functional diarrhea as, 390, 3911, 392 
irritable bowel syndrome as, 346¢, 350-351, 351z, 353, 
360f, 362, 3621, 390-395, 39 1t-394t 
Rome criteria on, 390 
treatment of, 393-395, 394t 
Functional magnetic resonance imaging (fMRI), bladder 
in, 59 
Functional magnetic stimulation (FMS), mixed urinary 
incontinence treatment with, 278 


G 
Gabapentin (Neurontin), 113, 113+ 
urethral pain syndrome management with, 118 
Ganglionic blockers, defecatory dysfunction with, 346t 
Gene therapy, interstitial cystitis treated with, 117, 117t 
Global motility disorder, 350 
Gonorrhea, treatment of, 121 
Graciloplasty, anal incontinence treated with, 376 
Grafts 
allografts, 239-240, 530 
biologic, 505-506, 5071, 529 
clinical applications of, 533-534 
complications with use of, 532-533, 533t, 534f, 534t 
Martius, 287, 289f 
pelvic reconstructive surgery with, 527-534, 5287, 529f, 
5301, 531f, 532f, 533t, 534t 
posterior support defects with, 505-507, 507t, 508t 
synthetic, 506-507, 508r, 527-529, 528r, 529f, 530t 
Gore-Tex, 528-529, 528t 
Marlex, 528, 528t 
Mersilene, 528, 528t 
polypropylene, 528, 528t 
pore size with, 529, 530r 
Teflon, 528, 5287 
xenografts, 240-241, 530-532, 531f, 532f 
Gynecologic fistulas, 285-293, 286r, 288/-292f 
diagnosis of, 286-287 
etiology of, 285-286, 286t 
nonsurgical treatment of, 287 
presentation of, 286 
surgical treatment of, 286t, 287-293, 288/-292f 
complications with, 293 
excisional transvaginal repair in, 287—288, 290f 
Latzko partial colpocleisis in, 287, 288f, 289f 
Martius graft in, 287, 289f 
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other techniques in, 289-290 
postoperative care with, 290-293 
transabdominal repair in, 288, 291f, 292f 
transvesical approach in, 288-289 


H 
Heiss’s loop, 19 
Hematoma formation, injury from intraoperative 
complication of, 330-332 
Hemorrhoids, defecatory dysfunction/fecal incontinence 
from, 345t 
Heparin, 1134, 114 
Hip bones, 4 
Hirschsprung’s disease 
constipation with, 383 
defecatory dysfunction/fecal incontinence from, 344, 
345t, 348 
Hormone replacement therapy (HRT), pessary with, 
217 
HRT. See Hormone replacement therapy 
Hydrodistention, interstitial cystitis diagnosis with, 
107-108, 109f-110f 
Hydroxyzine (Atarax), 1127, 113, 113+ 
Hypercalcemia, defecatory dysfunction/fecal incontinence 
from, 345t 
Hypogastric plexus 
inferior, 17f 
superior, 16f 
Hypokalemia, defecatory dysfunction/fecal incontinence 
from, 345t 
Hysterectomy 
erosion rates with, 490 
obliterative procedure concurrent with, 513 
pelvic organ prolapse from, 28-29 
urinary incontinence from, 32-33 
Hysterectomy, radical, voiding dysfunction with, 319 
Hytrin. See Alpha-blockers; Terazosin 


I 
IBS. See Irritable bowel syndrome 
Ibuprofen (Motrin), urethral pain syndrome management 
with, 1187, 119 
Ice-water test, 58 
ICI. See International Consultation on Incontinence 
ICPI. See Interstitial Cystitis Problem Index 
ICSI. See Interstitial Cystitis Symptom Index 
Idiopathic constipation, 344, 384, 385t 
diagnostic algorithm for, 385t 
TIQ. See Incontinence Impact Questionnaire 
Iliac arteries, 17-18, 18f 
internal, 18f 
Iliac crest, 4f 
Iliac fossa, 4f 
Iliac spine, 4f 
Iliococcygeus muscles, 8, 8f 
Iliococcygeus suspension, 484—485, 485f 
surgical outcomes with, 485 
surgical technique with, 484—485, 485f 
Iliopubic eminence, 4f 
Imipramine (Tofranil), mixed urinary incontinence treated 
with, 279 
Implantable pulse generator (IPG), 188, 189f 
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Incontinence (anal), 370-380 
anorectal surgical trauma causing, 371t 
clinical evaluation of, 371-372 
continence contributing factors and, 372t 
diarrhea causing, 371t 
differential diagnosis of, 373t 
emerging treatments for, 377-379, 378t 


radiofrequency collagen remodeling as, 377—379 


sacral neuromodulation as, 377, 378t 
sphincter bulking as, 379 


epidemiology/etiological factors with, 370-371, 371t 


fecal diversion for, 379-380 
fecal impaction causing, 371t 
future research on, 380 
management of, 372 
nonsurgical therapy for, 372-374 
biofeedback therapy as, 374 
dietary modification as, 372 
enemas as, 374 
pharmacotherapy as, 372-373 
rectal irrigation as, 374 
obstetric trauma causing, 371t 
pathophysiology of, 371, 372t, 373t 
pelvic organ prolapse causing, 371t 
prevention of, 372 
subsequent delivery with, 379 
surgical therapy for, 374-376 
anal sphincteroplasty in, 374-376 
artificial anal sphincter in, 376 
graciloplasty in, 376 


Incontinence (urinary), 25-33. See also Mixed urinary 


incontinence; Stress urinary incontinence 

age contributing to, 31-32 

childbirth contributing to, 32 

chronic disease contributing to, 33 

definitions associated with, 25—26 

differential diagnosis of, 424 

epidemiology of, 30-33, 31f 

epidemiology questionnaires for, 543 

etiology of, 31-33 

family history with, 33 

health related quality of life tools for, 541-542 

hysterectomy contributing to, 32-33 

incidence of, 25 

lifestyle contributing to, 33 

natural history of, 31 

obesity contributing to, 33 

pelvic organ prolapse v., 25-26 

pregnancy contributing to, 32 

prevalence of, 30, 31f 

racial differences contributing to, 33 

sexual function questionnaires for, 543 

surgical treatment indicated by, 228 

symptom severity questionnaires for, 542 

urethral support loss with, 22 
Incontinence, female patient evaluation for, 63-73 

ACOG guidelines with, 63—64, 64t 

AHCPR guidelines with, 63 

cough stress test in, 73 

cystometrogram in, 71-73, 71f 

ICI guidelines with, 63—64, 64t 

neurologic examination in, 67—69, 67f-69f 


anal reflex for, 67, 67f 
brief, 67—68, 67f, 68f 
cerebellum with, 69 
clitoral-anal reflex for, 67, 67f 
deep tendon reflexes with, 68-69 
dermatome charts for, 67—68, 68f 
mental status with, 68, 69f 
thorough, 68-69, 69f 
patient history in, 65—66 
pelvic examination in, 69-70 
physical examination in, 66-73, 67f-71f, 72t 
postvoid residual urine determination in, 70-71 
Q-tip test in, 70, 70f 
severity of, 65 
transient causes of, 65—66, 65t 
atrophic urethritis as, 65t, 66 
delirium as, 65, 65t 
endocrine, 65t, 66 
infection as, 65—66, 65t 
pharmacologic, 65t, 66 
psychological, 65t, 66 
restricted mobility as, 65t, 66 
stool impaction as, 65t, 66 
urinalysis in, 71 
urodynamic testing in, 71-73, 71f, 72t 
voiding dairy with, 66 


Incontinence Impact Questionnaire (MQ), 38-39, 39f 


Incontinence procedure, 516 
Infection. See also Urinary tract infection 
catheterization with, 161—162, 162t 


defecatory dysfunction/fecal incontinence from, 3457, 


347 
HIV, perioperative considerations for, 296 
incontinence caused by, 65—66, 65t 


Inflammatory bowel disease, defecatory dysfunction/fecal 


incontinence from, 345t 
Innervation, 15-18, 16f-18f 
coccygeus muscle, 15 
levator ani muscle, 15 
Internal consistency, 37-38 
International Consultation on Incontinence (ICI) 
evaluation guidelines from, 63—64, 64t 
questionnaire from, 39-40, 40f 


Interstitial cystitis, 1OO-101, 101f, 104-116, 105z, 108z, 


109f, 110f, 112f, 1132, 116r 
defined, 104-105, 105¢ 
diagnosis of, 107-111, 109/-110f 
clinical, 106-107 
cystoscopy with hydrodistention in, 107 
hydrodistention in, 107-108, 109/-110f 
potassium sensitivity test in, 108-111 
urinary markers in, 111 
urodynamics in, 111 
epidemiology of, 105—106 
future therapies for, 116-117, 117 
botulinum toxin as, 117t 
gene therapy as, 117, 117¢ 
growth factor regulators as, 116, 117t 
sacral neuromodulation as, 117t 
sensory modulators as, 117+ 
intravesical therapy for, 112r, 1137, 114-116 
bupivacaine as, 1137, 114 


Clorpactin as, 1134, 114 
dimethyl sulfoxide as, 112r, 113¢, 114 
heparin as, 1137, 114 
Lidocaine as, 113t, 114 
local anesthetic as, 1137, 114 
resiniferatoxin as, 114 
silver nitrate as, 113, 114 
steroids as, 113z, 114 
oral-based therapies for, 111-114, 112¢, 113+ 
alpha-blockers as, 113+ 
amitriptyline as, 112¢, 113, 113+ 
antimuscarinics as, 113—114, 113z 
cyclosporine A as, 112¢, 113 
gabapentin as, 113, 113z 
hydroxyzine as, 112f, 113, 113z 
sodium pentosan polysulfate as, 112-113, 113¢ 
peripheral neuromodulation treatment of, 200 
sacral neuromodulation for, 117t, 190-192, 194t 
signs/symptoms of, 106-107 
symptom quantitation of, 107, 108r, 109f 
treatment of symptoms with, 111-116, 1127, 113+, 116r 
future, 116-117, 117¢ 
intravesical, 1127, 1137, 114-116 
oral-based, 111—114, 112r, 113t 
surgical, 116 
Interstitial Cystitis Problem Index (ICPI), 107 
Interstitial Cystitis Symptom Index (ICSD, 107, 108+ 
Intraobserver reliability, 37 
Intraoperative complications 
gynecologic fistulas surgery with, 293 
hematoma formation as, 330-332 
lower urinary tract injury as, 328-330 
Marshall-Marchetti-Krantz procedure with, 234-235 
pelvic hemorrhage as, 330-332 
periurethral bulking therapy with, 270-271 
retropubic colposuspensions with, 234-235 
sacral neuromodulation treatment with, 196-197, 
196r-197t 
sling procedures with, 241-242 
tension-free vaginal tape with, 247-249, 247t, 248f 
transobturator tape procedures with, 255-257 
urethral diverticulum treatment with, 127—128, 310 
Intrinsic sphincter deficiency (ISD), 82 
surgical treatment indicated by, 228 
IPG. See Implantable pulse generator 
Iron supplements, defecatory dysfunction with, 346t, 360t 
Irritable bowel syndrome (IBS), 350-351, 351+ 
defecatory dysfunction/fecal incontinence from, 3461, 
350-351, 3511, 3601, 362, 362r 
diagnostic criteria for, 351f, 391-392, 391t-393t 
differential diagnosis of, 393t 
evaluation of, 392-393, 393t 
Rome criteria for, 3627, 390 
sphincter denervation with, 353 
subtyping by stool pattern, 3927 
treatment of, 393-395, 394t 
amitriptyline in, 394 
anticholinergics in, 394t 
desipramine in, 394t 
drug dosage guidelines for, 394t 
fiber in, 394 
laxatives in, 394t 
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loperamide in, 394, 394 
nortriptyline in, 394t 
Ischial spine, anatomy of, 4f, 5, 6f 
Ischial tuberosity, 4f 
ISD. See Intrinsic sphincter deficiency 


J 

JCAHO. See Joint commission on the Accreditation of 
Healthcare Organizations 

Joint commission on the Accreditation of Healthcare 
Organizations (JCAHO), patient safety standards 
from, 323 


K 

Kegel exercises, mixed urinary incontinence treatment 
with, 276t, 277-279 

King’s Health Questionnaire, 40, 544-546 

Klebsiella, 158t 


L 
Laparoscopic paravaginal repair, 476 
Latzko partial colpocleisis, 287, 288f, 289f 
Laxatives, 388—389, 388t 
colonic inertia treated with, 395-396 
diarrhea associated with, 347t 
irritable bowel syndrome treatment with, 394t 
Leg-length discrepancy, pelvic floor tension myalgia risk 
from, 137 
Levator ani muscles, 7-8, 8f 
innervation of, 15 
pelvic support with, 418 
Levator ani syndrome, 132t 
Levator myorrhaphy/high perineorrhaphy, 516-517, 
517f-520f 
Levator syndrome, 132t 
Levofloxacin, urinary tract infection management with, 
156, 157t, 158t 
Lidocaine, 1137, 114 
Lomefloxacin, urinary tract infection management with, 
156 
Loperamide, irritable bowel syndrome treatment with, 394, 
394t 
Lower urinary tract symptoms (LUTS), 57. See also 
Urinary tract, lower 
LUTS. See Lower urinary tract symptoms 


M 
Macroplastique®, 265, 265t 
Magnetic resonance imaging (MRI). See also Functional 
magnetic resonance imaging (fMRI) 
advantages/disadvantages of, 305 
pelvic support disorder diagnosis with, 441-446, 
444f-449f 
pelvic organ prolapse grading with, 441-444, 446f 
pelvic support anatomy in, 444-445, 446f-449f 
vaginal compartments’ visibility on, 441, 444f 
urethral diverticulum diagnosis with, 303, 305¢ 
Marcaine. See Bupivacaine 
Marshall-Marchetti-Krantz procedure, 229-230, 230f 
complications with, 234-235 
outcome with, 233-234 
Marsupialization technique, 304, 306f 
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Martius graft, 287, 289f 
Maximum urethral closure pressure (MUCP), 83 
McCall culdoplasty, 480-482, 481f 
surgical outcomes with, 481—482 
surgical technique with, 480 
Meatal stenosis, bladder outlet obstruction from, 86t 
Megacolon, 389, 389f 
Megarectum, 389, 389f 
Menopause, pelvic organ prolapse from, 27 
Mesh erosions, 332-333 
Methenamine hippurate, urethral pain syndrome 
management with, 118+ 
Methylprednisolone. See Steroids 
Metoprolol, 325 
Mid-urethral slings, surgical treatment of stress urinary 
incontinence with, 226t, 249 
Minipress. See Prazosin 
Mixed urinary incontinence (MUI), 274-282 
barrier devices for, 279 
behavioral therapy for, 276-277, 276t 
bladder training in, 276-277, 276t 
dietary changes in, 276t, 277 
prompted voiding in, 276t, 277 
reducing caffeine ingestion in, 276t, 277 
definition, 274 
etiology of, 275 
functional magnetic stimulation for, 278 
incidence of, 274-275 
Kegel exercises for, 276t, 277-279 
medications for, 276t, 279-281 
alpha adrenergic agents as, 276t, 279 
desipramine as, 279 
duloxetine hydrochloride as, 280 
estrogen as, 276t, 279-280 
imipramine as, 279 
oxybutynin hydrochloride as, 280 
serotonin and noradrenaline reuptake inhibitors as, 
276t, 280 
solifenacin succinate as, 280 
tolterodine tartrate as, 280 
trospium chloride as, 281 
pelvic floor muscle exercises for, 276t, 277-279 
surgical therapy for, 276t, 281-282 
anterior colporrhaphy in, 281 
bladder neck suspension in, 276f, 281 
bulking agents in, 276t 
retropubic colposuspensions in, 281 
suburethral sling procedures in, 276t, 281-282 
tension-free vaginal tape in, 282 
traditional sling procedures in, 281-282 
treatment for, 275-282, 276t 
Monosodium glutamate, diarrhea associated with, 347t 
Motility disorders, 389-397, 389f, 391t-394t, 396f, 397f 
colonic inertia with, 395-397, 396f, 397f 
defecatory dysfunction/fecal incontinence from, 3461, 
360-361, 360 
functional gastrointestinal, 390-395, 3911-394t 
global, 350 
megacolon/megarectum with, 389, 389f 
Motrin. See Ibuprofen 
MRI. See Magnetic resonance imaging 
MUCP. See Maximum urethral closure pressure 


MUI. See Mixed urinary incontinence 
Multiple sclerosis 
constipation with, 382 
defecatory dysfunction/fecal incontinence from, 345r, 
348 
voiding dysfunction with, 3167, 318 
Myotonic dystrophy, defecatory dysfunction/fecal 
incontinence from, 345t 


N 
National Overactive Bladder Evaluation (NOBLE), 168 
Needle suspension procedures, surgical treatment of stress 
urinary incontinence with, 226t 
Neomycin, diarrhea associated with, 347t 
Neoplasia, defecatory dysfunction/fecal incontinence from, 
345t 
Neural pathways 

bladder afferent, 57-59, 59f, 315 

bladder efferent, 53-57, 54f, 56f 

neurophysiology of voiding dysfunction and, 314-315 

urethra afferent, 60 

urethra efferent, 59-60 
Neurogenic bladder, 168, 169-170, 170t 
Neurologic evaluation, overactive bladder diagnosis with, 

171 

Neurologic examination 

anal reflex for, 67, 67f 

brief, 67—68, 67f, 68f 

cerebellum with, 69 

clitoral-anal reflex for, 67, 67f 

deep tendon reflexes with, 68—69 

dermatome charts for, 67-68, 68f 

incontinence evaluation with, 67—69, 67f-69f 

mental status with, 68, 69f 

thorough, 68-69, 69f 
Neuromodulation. See Sacral neuromodulation 
Neurontin. See Gabapentin 
Nitrofurantoin 

urethral pain syndrome management with, 1187 

urinary tract infection management with, 157f, 1587, 

160t 

NOBLE. See National Overactive Bladder Evaluation 
Norfloxacin 


urethral pain syndrome management with, 1187 

urinary tract infection management with, 156, 1571, 158+ 
Nortriptyline 

irritable bowel syndrome treatment with, 394t 

urethral pain syndrome management with, 118 


(0) 
OAB. See Overactive bladder 
Obesity, urinary incontinence from, 33 
Obliterative procedures, 511—522 
future studies with, 520-522 
history of, 511-512 
patient selection/considerations with, 512-513 
concurrent hysterectomy in, 513 
geriatric patient in, 512-513 
perineorrhaphy and levator myorrhaphy in, 513 
urinary incontinence in, 512 
results with, 520, 521+-522t 
techniques, 513-520, 514f-520f 


constricting colporrhaphy, 517-520 
incontinence procedure, 516 
levator myorrhaphy/high perineorrhaphy, 516-517, 
517f-520f 
partial colpocleisis, 513-514, 514-5 16f 
total colpocleisis, 514-516, 516f, 517f 
Obstetric fistulas, 293-299, 294f, 295f, 2951, 296t, 298f 
classification of, 293-295, 294f, 295f, 295t, 296t 
Arrowsmith scoring system in, 293, 296t 
Waaldijk in, 293, 295t 
Wheeless in, 293, 296t 
epidemiology of, 293 
nonsurgical treatment of, 297 
perioperative considerations for, 295—297 
anesthesia as, 297 
antibiotics as, 297 
evaluation for other lesions as, 295 
HIV infection as, 296 
nutritional status as, 295—296 
stress urinary incontinence as, 297 
surgical route as, 296 
timing of surgery as, 296 
tissue flap interposition as, 296 
ureteral stent placement as, 296 
surgical treatment of, 297-299, 298f 
complex repairs in, 297—298 
postoperative care with, 298 
simple closure in, 297, 298f 
urinary diversion with, 298—299 
Obstetric trauma 
anal incontinence from, 371t 
sphincter denervation with, 352-353 
sphincter disruption with, 352 
Obturator canal, 4f 
Obturator compartment, 7 
muscles of, 7f 
Obturator externus muscle, 7f 
Obturator foramen, anatomy of, 5-7, 7f 
Obturator internus muscle, 5—6, 7f 
Obturator membrane, 4f, 6-7 
Office urine kits 
diagnosis of bacteriuria with, 151-152 
filter methods with, 152 
nitrate test with, 151-152 
Ofloxacin, urinary tract infection management with, 
156 
Olestra, diarrhea associated with, 347t 
Open paravaginal repair, 475—476 
Outcome assessment, 37-49 
anatomic measures in, 49 
current instruments for, 38—40, 39f-45f 
Female Sexual Function Index for, 46, 47f-48f 
Incontinence Impact Questionnaire for, 38-39, 39f 
International Consultation on Incontinence for, 39-40, 40f 
King’s Health Questionnaire for, 40 
patient goals in, 46, 49 
Pelvic Floor Distress Inventory for, 40, 41f 
Pelvic Floor Impact Questionnaire for, 42f 
Pelvic Floor Incontinence Questionnaire for, 40, 41f 
Pelvic Organ Prolapse/Urinary Incontinence Sexual 
Questionnaire for, 45, 46f 
Prolapse Quality of Life questionnaire for, 40, 43f-45f 
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questionnaire development for, 37—38 
sexual function questionnaires for, 40, 45-46, 46/-48f 
traditional measures for, 38 
Baden-Walker system as, 38 
pad tests as, 38 
POPQ as, 38 
urodynamics as, 38 
Urogenital Distress Inventory for, 38-39, 39f 
Outlet obstruction, 349-350, 361-362, 397-407, 404f, 
405f, 407f, 408f. See also Bladder outlet 
obstruction 
anatomic, 399-407, 404f, 405f, 407f, 408f 
dyssynergic defecation with, 397-399 
biofeedback for, 398-399 
diagnosis of, 398 
treatment of, 398-399 
pelvic organ prolapse, 25-33, 3457, 348, 349, 3711, 
399-403 
associated symptoms with, 399—400 
clinical evaluation of, 422—438 
pathophysiology of, 418-419 
treatment of, 400—403 
perineal descent, 403—405, 404f, 405f 
rectal prolapse, 363t, 405—407, 407f, 408f 
Ovarian mass, bladder outlet obstruction from, 86t 
Overactive bladder (OAB), 168-178, 317 
botulinum toxin therapy for, 200-202 
clinical presentation of, 169 
definition, 168 
detrusor, 168 
diagnosis of, 171-172, 172f, 173f 
abdominal evaluation in, 171 
advanced testing in, 171-172, 172f, 173f 
cough stress test in, 171 
cystometrogram in, 172f, 173f 
diuresis cystometry in, 172 
mental status evaluation in, 171 
neurologic evaluation in, 171 
pelvic evaluation in, 171 
postvoid residual volume in, 171 
urodynamic testing in, 171-172, 172f 
differential diagnosis of, 169, 169r 
etiologies of, 169, 170t 
management of, 172-178, 173, 174f, 175t, 176t 
behavioral modification protocol in, 173-174, 173t, 
175t 
bladder training (timed voiding) in, 172-173, 173+, 
174f, 175t 
medication for, 173t, 174-177, 176t 
anticholinergics as, 173t, 174-177, 176t 
future options with, 177 
tricyclic antidepressants as, 173t, 176t, 177 
pathophysiology of, 169-171, 170t 
myogenic, 170, 170t 
neurogenic, 169-170, 170t 
obstructive, 170-171, 170t 
peripheral neuromodulation treatment of, 199-200, 200f, 
201t 
prevalence of, 168-169 
quality of life with, 168-169 
sacral neuromodulation treatment of, 173t, 177, 
183-200, 185f-187f, 1867, 189f, 191t-197t 
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Overactive bladder (OAB)—continued 
complications from, 196-197, 196t-197t 
evaluation for, 184 
indications for, 183 
pathophysiology of, 183 
patient satisfaction with, 198 
quality of life with, 198 
results from, 189-192, 191t-194t 
urodynamic changes with, 192-196, 195z 

surgery for, 1731, 177-178 
augmentation cystoplasty as, 173t, 177-178 
urinary diversion as, 173t, 178 
Oxybutynin chloride (Ditropan XL), urethral pain 
syndrome management with, 1187 
Oxybutynin hydrochloride (Ditropan), mixed urinary 
incontinence treated with, 280 


P 
Pad tests, 38 
Painful bladder syndrome (PBS), 104-116 
defined, 104-105, 105r 
diagnosis of, 107-111, 109f-110f 
clinical, 106-107 
cystoscopy with hydrodistention in, 107 
hydrodistention in, 107—108, 109f-110f 
potassium sensitivity test in, 108—111 
urinary markers in, 111 
urodynamics in, 111 
epidemiology of, 105—106 
future therapies for, 116-117, 117t 
botulinum toxin as, 117t 
gene therapy as, 117, 117+ 
growth factor regulators as, 116, 117+ 
sacral neuromodulation as, 117t 
sensory modulators as, 117t 
intravesical therapy for, 112r, 1131, 114-116 
bupivacaine as, 1137, 114 
Clorpactin as, 1134, 114 
dimethyl sulfoxide as, 112r, 113¢, 114 
heparin as, 1134, 114 
Lidocaine as, 1131, 114 
local anesthetic as, 1137, 114 
resiniferatoxin as, 114 
silver nitrate as, 113t, 114 
steroids as, 1137, 114 
oral-based therapies for, 111-114, 112¢, 113+ 
alpha-blockers as, 113¢ 
amitriptyline as, 112t, 113, 113+ 
antimuscarinics as, 113—114, 113+ 
cyclosporine A as, 1127, 113 
gabapentin as, 113, 113z 
hydroxyzine as, 112r, 113, 113+ 
sodium pentosan polysulfate as, 112-113, 113r 
signs/symptoms of, 106-107 
symptom quantitation of, 107, 108z, 109f 
treatment of symptoms with, 111—116, 1127, 113+, 116t 
future, 116-117, 117¢ 
intravesical, 112f, 1137, 114-116 
oral-based, 111—114, 112¢, 113t 
surgical, 116 
Paravaginal support defect repairs 
laparoscopic paravaginal repair in, 476 


open paravaginal repair in, 475-476 
pubourethral ligament plication in, 473—474, 475f 
surgical treatment of stress urinary incontinence with, 
226t 
transverse defect repair in, 473, 474f 
vaginal paravaginal repair in, 470-473, 472f 
Parietal fascia, 9 
Parkinson’s disease 
constipation with, 382 
defecatory dysfunction/fecal incontinence from, 345t, 
363, 363¢ 
voiding dysfunction with, 3167, 318 
Partial ablation technique, urethral diverticulum treatment 
with, 126-127, 127f 
Patient safety 
perioperative care for, 324-328, 326r 
beta blockers in, 325—326, 326t 
catheter use in, 327—328 
DVT prophylaxis in, 326-327 
obstetric fistulas with, 295-297 
prophylactic antibiotics in, 324-325 
urethral diverticulum with, 306-310 
standards for, 323—324, 324t 
PBS. See Painful bladder syndrome 
Pelvic anatomy, 3—25, 4f-10f, 12f-18f, 20f, 24f 
alimentary tract in, 23-25, 24f 
anal canal of, 23-24, 24f 
continence mechanism with, 24-25 
rectum of, 23 
bladder in, 19, 313 
bony pelvis in, 3-5, 4f-6f 
coccygeus in, 133 
connective tissue support in, 9-11, 10f, 12f 
ischial spine in, 4f, 5, 6f 
nerves of, 134 
obturator foramen in, 5-7, 7f 
obturator internus in, 133f 
pelvic floor musculature in, 7-8, 8f, 133, 133f, 134f 
pelvic floor tension myalgia with, 133-134, 133f, 134f 
pelvic viscera orientation in, 8-9, 9f 
perineum in, 12-14, 14f 
sphincter in 
external, 314 
internal, 313-314 
support in, 3-18, 4f-10f, 12/-18f 
MRI of, 444-445, 446f-449f 
urethra in, 11-12, 14f, 19-21, 20f, 313-314 
urethral support in, 11—12, 14f, 133f 
urinary tract in 
bladder of, 19 
continence mechanism of, 21-22 
lower, 18-22, 20f 
ureters of, 18—19 
urethra of, 19-21, 20f 
vaginal wall support in, 463, 464f 
value of surgery of, 3 
visceral, 18-25, 20f, 24f 
voiding function in, 313-314 
Pelvic examination, 69—70 
Pelvic floor 
anatomy of, 7-8, 8f 
iliococcygeus muscles in, 8, 8f 


levator ani muscles in, 7, 8f 
function, 134-136 
defecation, 135 
emotional control of, 135—136 
sexual, 135 
Pelvic Floor Distress Inventory (PFDI), 40, 41f 
Pelvic floor dyssynergia, 132t 
Pelvic Floor Impact Questionnaire, 42f 
Pelvic Floor Incontinence Questionnaire (PIFQ), 40, 41f 
Pelvic floor massage, 142 
Pelvic floor muscle training (PFMT), 206-212, 207t, 
211f-213f 
biofeedback with, 210-212, 211f-213f, 278 
electrical stimulation with, 278 
function defined for, 208 
functional magnetic stimulation with, 278 
ideal candidate for, 209 
ideal contraction of, 207t 
mixed urinary incontinence treatment with, 276t, 
2771-279 
noncompliance with, 209 
real-time ultrasound of, 215-216, 216f 
start/stop stream of urine as, 209 
training recommendations for, 221t 
Pelvic floor stimulation, 142 
Pelvic floor tension myalgia, 131-144 
anatomy with, 133-134, 133f, 134f 
coccygeus in, 133 
musculature in, 133, 133f, 134f 
nerves of, 134 
chronic pelvic pain with, 132-133 
clinical presentation of, 138—139, 138-140r 
defined, 132t 
diagnosis of, 139-141, 1407, 141f 
criteria for, 140 
evaluation of, 139 
factors affecting symptoms with, 139r 
history of, 131-132 
pathogenesis of, 136-137, 136r 
cascading effect with, 137 
trigger points with, 136, 136t 
pelvic floor function with, 134-136 
risk factors for, 137—138 
birth trauma as, 138 
chronic constipation as, 137—138 
enzyme dysfunctions as, 138 
leg-length discrepancy as, 137 
nutritional dysfunctions as, 138 
postural abnormalities as, 137 
symptoms common with, 1387 
terms associated with, 131, 132t 
treatment of, 141-144 
biofeedback in, 142 
neuromodulation in, 143—144 
pelvic floor massage in, 142 
pelvic floor stimulation in, 142 
trigger point injections in, 142-143 


Pelvic hemorrhage, intraoperative complication of, 330-332 


Pelvic mesh repair, perineal descent treatment with, 
403—404, 404f 

Pelvic organ prolapse, 25-33, 345t, 348, 349, 3711, 
399-403 
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age contributing to, 27, 28f 
anal incontinence from, 371t 
anterior vaginal walls in, 463 
associated symptoms with, 399-400 
childbirth contributing to, 26-27 
chronic disease contributing to, 30 
clinical evaluation of, 422-438 
early efforts in, 422, 423t 
elements in, 423-425, 424f, 425f 
muscular support in, 437 
perineum in, 435-437, 437f, 438f 
congenital defects contributing to, 29 
defecatory dysfunction/fecal incontinence from, 345r, 
348 
diabetes mellitus contributing to, 30 
differential diagnosis of, 424 
epidemiology of, 26-30, 27f, 28f 
epidemiology questionnaires for, 543 
etiology of, 26-30, 28f 
halfway system for grading, 422, 423t 
health related quality of life tools for, 543 
hysterectomy contributing to, 28-29 
incidence of pelvic support defects with, 26 
lifestyle contributing to, 29-30 
menopause contributing to, 27 
MRI in grading of, 441-444, 446f 
pathophysiology of, 418—419 
pessary use for, 457—460, 458f, 459t 
complications, 458—459 
guidelines for care of, 459t 
indications for, 457 
patient evaluation with, 457—458, 459t 
placement of, 457—458, 459t 
types of, 457, 458f 
previous corrective pelvic surgery contributing to, 28 
quantification of, 25, 26, 27f 
racial differences contributing to, 29 
risk factors for, 26-30, 28f 
sexual function questionnaires for, 543 
staging of, 425—435, 425f-427f, 428t, 429f-436f 
anterior vaginal wall in, 431—433, 431f, 432f 
connective tissue support in, 428—429 
posterior vaginal wall in, 433-435, 433f-438f 
quantification system in, 425-428 , 425f-427f, 
428t 
vaginal apex in, 429-430, 429f, 430f 
stress contributing to, 30 
symptom severity questionnaires for, 543 
symptoms associated with, 422-423, 424t 
treatment of, 400-403 
defect-directed repair in, 401 
pessary in, 400, 457-460 
posterior colporrhaphy in, 400-401 
posterior fascial replacement in, 401—403 
transanal repair in, 401 
urinary incontinence v., 25-26 
weight contributing to, 30 


Pelvic organ prolapse quantification system (POPQ), 25, 


26, 27f, 38 


Pelvic Organ Prolapse/Urinary Incontinence Sexual 


Questionnaire (PISQ), 45, 46f 


Pelvic outlet, 4 
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Pelvic pain, chronic, 132-133. See also Pelvic floor 


tension myalgia 
evaluation of, 132-133 
incidence of, 132 
treatment of, 133 


Pelvic prolapse, bladder outlet obstruction from, 86t 
Pelvic reconstructive surgery, 524—534 


grafts for, 527-534, 528r, 529f, 5301, 531f, 532f, 533+, 
534t 
allografts, 530 
biologic, 529 
clinical applications of, 533-534 
complications with use of, 532-533, 533t, 534f, 
534t 
synthetic, 527-529, 5281, 529f, 530t 
xenografts, 530-532, 531f, 532f 
sutures for, 524-527, 525t 
absorbable, 524-526, 525t 
clinical applications with, 527 
ideal characteristics of, 524 
natural materials in, 524, 5251, 526 
needles with, 526-527 
nonabsorbable, 5251, 526 
sizes of, 526 
synthetic materials in, 524-526, 525t 
tissue adhesives for, 534 


Pelvic support disorders, 417-419. See also Pelvic organ 


prolapse 
anterior wall defects as, 463-477, 464f, 465f, 4687, 469f, 
ATIf, 472f, 474f, 475f 
abdominal paravaginal repairs of, 475—476 
abdominal repairs of, 474 
anatomy with, 463, 464f 
augmented repairs of, 476 
diagnostic tests of, 466-467 
evaluation of, 465—467 
history with, 465 
laparoscopic paravaginal repairs of, 476 
paravaginal repairs of, 470-474, 472f, 474f, 475f 
pathophysiology of, 463-465, 465f 
pelvic examination of, 466 
surgical repair of, 467—476, 468, 469f, 471f, 472f, 
474f, 475f 
types of descent with, 463-465, 465f 
vaginal repairs of, 467—470, 469f, 471f 
apical support defects as, 479-496 
asymptomatic, 455 
bony pelvis in, 418 
connective tissue in, 417-418 
diagnostic testing for, 440-452 
abdominal x-ray in, 440 
colpocystourethrography in, 441 
defecography in, 441, 442f, 443f 
lateral bead chain cystourethrography in, 441 
MRI in, 441-446, 444f-449f 
pelvic x-ray in, 440 
radiology in, 440-441 
ultrasonography in, 446-448, 4507, 451f 
urodynamics in, 448-450 
videocystourethrography in, 449-450 
voiding cystourethrography in, 441 
levator ani muscle in, 418 


MRI in diagnosis of, 441-446, 444f-449f 
pelvic organ prolapse grading with, 441-444, 446f 
pelvic support anatomy in, 444-445, 446f-449f 
vaginal compartments’ visibility on, 441, 444f 
posterior support defects as, 499-508 
reconstructive surgery for, 460—461 
symptoms associated with, 454-456 
back pain as, 455 
degree/location comparison with, 455—456 
gastrointestinal, 454—455 
pelvic pain as, 455 
pelvic pressure as, 454 
sexual dysfunction as, 455 
urinary, 454 
vaginal bulge as, 454 
treatment of, 454-461, 458f, 459t 
age’s impact on, 456 
comorbidities’ impact on, 456 
expectant management with, 456-457 
future fertility desired with, 456 
pelvic floor rehabilitation in, 460 
pessary use in, 457—460, 458f, 459r 
risk of prolapse recurrence with, 456 
surgery in, 460-461 
ultrasonography in diagnosis of, 446-448, 450f, 451f 
bladder neck mobility/function in, 447-448, 451f 
fascial defects in, 446-447, 450f, 45 1f 
pelvic support defects in, 446 
urodynamics in diagnosis of, 448—450 
prolapse reduction in testing with, 448—449 
video, 449-450 
Pelvic surgery, voiding dysfunction with, 3167, 319 
Pelvic viscera 
anatomy of, 3-25, 4f-10f, 12f-18f, 20f, 24f 
orientation in, 8-9, 9f 
blood supply to, 17 
Perineal descent, 403-405, 404f, 405f. See also 
Descending perineum syndrome 
abdominal sacral colpopexy for, 405 
rectovaginopexy for, 404, 405f 
total pelvic mesh repair for, 403—404, 404f 
Perineal membrane, 13-14 
Perineum 
anatomy of, 5f, 12-14, 14f 
pelvic organ prolapse evaluation with, 435-437, 437f, 
438f 
urinary tract infection in, 148-149 
Perioperative care, 324-328, 326t 
beta blockers in, 325-326, 326t 
catheter use in, 327—328 
DVT prophylaxis in, 326-327 
obstetric fistulas with, 295-297 
prophylactic antibiotics in, 324-325 
urethral diverticulum with, 306-310 
Peripheral neuromodulation, overactive bladder treated 
with, 199-200, 200, 201+ 
Periurethral bulking therapy, 263—272, 264f, 2641, 265t, 
266f-271f, 272t 
complications with, 270-271 
contraindications for, 263—264, 264t 
effectiveness of, 271—272, 272t 
evaluation for, 264 


follow-up for, 268—270 
future considerations with, 272 
ideal candidate for, 264, 264t 
indications for, 263-264, 264t 
materials for, 264-266, 265t 
calcium hydroxylapatite (Coaptite®) as, 265-266, 
265t 
Contigen® as, 264-265, 265t 
Durasphere® as, 265, 265t 
Macroplastique® as, 265, 265t 
Permacol™ as, 265, 265t 
Tegress® as, 265, 265t 
Zuidex™ as, 265-266, 265t 
mixed urinary incontinence surgical therapy with, 276t 
techniques for, 265f-271f, 266-268 
periurethral, 265/-270f, 266-267 
transurethral, 267-268, 270f, 271f 
Permacol™ , 265, 265t 
Pessary 
complications from, 217-218 
hormone replacement therapy with, 217 
ideal candidates for, 217 
pelvic organ prolapse treatment with, 400, 457-460, 
458f, 459t 
complications from, 458—459 
guidelines for care in, 459 
indications for, 457 
patient evaluation for, 457-458, 459r 
placement in, 457—458, 459t 
predictors of unsuccessful, 217 
stress urinary incontinence treated with, 216-218, 217f 
types of, 457, 458f 
PFDI. See Pelvic Floor Distress Inventory 
PFMT. See Pelvic floor muscle training 
Phenazopyridine hydrochloride (Pyridium), urinary tract 
infection management with, 155 
Phenoxybenzamine (Dibenzyline), 118+ 
PIFQ. See Pelvic Floor Incontinence Questionnaire 
Pillar block, 120f, 121-122 
PISQ. See Pelvic Organ Prolapse/Urinary Incontinence 
Sexual Questionnaire 
Polytetrafluoroethylene (PTFE), 404, 405f 
POPQ. See Pelvic organ prolapse quantification system 
Positive-pressure urethrography (PPUG) 
advantages/disadvantages of, 305t 
Tratner catheter for, 302f, 303f 
urethral diverticulum diagnosis with, 302-303, 302, 
303f, 305t 
VCUG v., 302-303 
Posterior fascial replacement, 504-505, 506f 
pelvic organ prolapse treatment with, 401—403 
Posterior support defects, 499-508 
abdominal approach to, 507-508 
anatomy with, 499-500, 500f 
biologic grafts for, 505-506, 507t 
defect-directed repair for, 501-503, 503f, 504t 
posterior colporrhaphy for, 500-501, 501f, 502t 
posterior fascial replacement for, 504-505, 506f 
synthetic grafts for, 506-507, 508t 
transanal repair for, 503-504, 505f 
Postoperative care 
gynecologic fistulas surgery with, 290-293 
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obstetric fistulas surgery with, 298 
sacral neuromodulation implantation with, 188, 189f 
urethral diverticulum with, 310 
Postoperative complications, 332-334, 333t 
foreign body, 332-333 
mesh erosions as, 332-333 
urinary retention as, 319 
voiding dysfunction with, 333-334, 333 
Postvoid residual urine determination (PVR), 70-71 
Potassium sensitivity test (PST), interstitial cystitis 
diagnosis with, 108—111 
PPUG. See Positive-pressure urethrography 
P-QOL. See Prolapse Quality of Life questionnaire 
Prazosin (Minipress), 1187 
Pregnancy 
constipation with, 382 
sacral neuromodulation with, 197—198 
urinary incontinence from, 32 
Proctalgia fugax, 132t 
Prolapse Quality of Life questionnaire (P-QOL), 40, 
43f-45f 
Prophylactic antibiotics, perioperative care with, 324-325 
Prostaglandins, diarrhea associated with, 347t 
Proteus, 158t 
Prulifloxacin, urinary tract infection management with, 
156 
Pseudomonas, 158t 
Pseudomyotonia (Fowler’s syndrome), 319 
PST. See Potassium sensitivity test 
PTFE. See Polytetrafluoroethylene 
Pubic tubercle, 4f 
Pubocervical fascia, 11 
Pubourethral ligament plication, 473-474, 475f 
Pubovaginal slings. See Sling procedures, traditional 
PVR. See Postvoid residual urine determination 
Pyridium. See Phenazopyridine hydrochloride 


Q 
Q-tip test, 70, 70f 
Quality of life 
epidemiology questionnaires for 
for fecal incontinence, 543 
for pelvic organ prolapse, 543 
for urinary incontinence, 543 
health related tools for, 541-546 
for pelvic organ prolapse, 543 
for urinary incontinence, 541-542 
King’s health questionnaire for, 543 
overactive bladder and, 168-169 
questionnaire, 40, 43f-45f 
sexual function questionnaires for 
for prolapse, 543 
for urinary incontinence, 543 
symptom severity questionnaires for 
for pelvic organ prolapse, 543 
for urinary incontinence, 542 
Questionnaire development, 37-38 
anatomic measures in, 49 
content validity in, 37 
Female Sexual Function Index in, 46, 47f-48f 
Incontinence Impact Questionnaire in, 38-39, 39f 
internal consistency with, 37—38 
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Questionnaire development— continued 

International Consultation on Incontinence in, 39—40, 
40f 

interpretability with, 38 

intraobserver reliability with, 37 

King’s Health Questionnaire in, 40 

patient goals in, 46, 49 

Pelvic Floor Distress Inventory in, 40, 41f 

Pelvic Floor Impact Questionnaire in, 42f 

Pelvic Floor Incontinence Questionnaire in, 40, 41f 

Pelvic Organ Prolapse/Urinary Incontinence Sexual 
Questionnaire in, 45, 46f 

Prolapse Quality of Life questionnaire in, 40, 43f-45f 

reliability testing with, 37 

responsiveness with, 38 

sexual function questionnaires in, 40, 45-46, 46f-48f 

test-retest reliability with, 37 

Urogenital Distress Inventory in, 38-39, 39f 


R 
Race 
incontinence with different, 33 
pelvic organ prolapse with different, 29 
Radiofrequency ablation techniques, surgical treatment of 
stress urinary incontinence with, 226t 
Radiofrequency collagen remodeling, anal incontinence 
treated with, 377-379 
Radiology 
abdominal, 440 
pelvic, 440 
pelvic support disorders diagnosis with, 440-441 
Rectal intussusception, 350 
Rectal irrigation, anal incontinence treated with, 374 
Rectal prolapse, 3631, 405-407, 407f, 408f 
Altemeier procedure for, 406, 407f 
Delorme procedure for, 405, 408f 
fecal incontinence from, 363t 
physical examination for, 405 
Rectoanal inhibitory reflex, 341 
colorectal function with, 357 
Rectosphincteric dyssynergia, 349 
Rectovaginal fascia, 14 
Rectovaginal fistulas, 300 
fecal incontinence from, 363t 
Rectovaginal septum, 12-13, 13f 
Rectovaginopexy, perineal descent treatment with, 404, 
405f 
Rectum 
anatomy of, 23 
arteries of, 18f, 23 
Reliability testing, 37 
Resiniferatoxin (RTX), 114 
Responsiveness, 38 
Rest-retest reliability, 37 
Retropubic colposuspensions 
access to retropubic space for, 229 
adjuvant procedures for, 232-233 
Burch colposuspension for, 230-232, 231f 
complications with, 234-235 
Marshall-Marchetti-Krantz procedure for, 229-230, 230f 
mechanism of, 228—229 
mixed urinary incontinence surgical therapy with, 281 


outcome with, 233-234 
surgical treatment of stress urinary incontinence with, 
226t, 228-235, 230f, 231f 
Retroverted uterus, bladder outlet obstruction from, 86t 
Rhabdosphincter. See Urogenital sphincter 
Rome diagnostic criteria, 1407, 362t 
functional gastrointestinal disorders in, 390 
irritable bowel syndrome in, 362t, 390 
RTX. See Resiniferatoxin 


S 
Sacral colpopexy, 487—492, 488f, 491f 
abdominal 
anterior wall defects treatment with, 474 
perineal descent treatment with, 405 
abdominal sacral colpoperineopexy as, 490—492 
choice of graft material with, 489—490 
hysterectomy’s effect on erosion rates with, 490 
surgical outcomes with, 489 
surgical technique with, 487—489, 488f, 491 f 
Sacral neuromodulation, 183—200 
anal incontinence treated with, 377, 378t 
bilateral stimulation with, 197 
complications from, 196-197, 196-197t 
interstitial cystitis therapy with, 117+ 
overactive bladder treated with, 1731, 177, 183-200, 
185f-187f, 186t, 189f, 191t-197¢ 
evaluation for, 184 
indications for, 183 
pathophysiology of, 183 
results from, 189-192, 191t-194r 
patient satisfaction with, 198 
patient selection criteria for, 378t 
pelvic floor tension myalgia treatment with, 143-144 
percutaneous neuromodulation as, 198-199 
results from, 199 
permanent implantation with, 188-189, 189f 
postoperative care for, 188, 189f 
predictors of success with, 188-189 
stage 2: IPG implantation in, 188, 189f 
pregnancy with, 197-198 
quality of life with, 198 
results, 189-192, 1917-194t 
with frequency/urgency/urge incontinence, 189-190, 
192t, 193t 
with interstitial cystitis, 190-192, 194+ 
with retention, 190, 1937 
test stimulation phase of, 184—188, 185f-187f, 186t 
needle orientation for, 185f 
peripheral nerve evaluation in, 184-185, 185f, 186f, 
186t 
staged implant in, 185-188, 187f 
temporary stimulator for, 185f 
urodynamic changes with, 192-196, 195r 
Sacral promontory, 4f 
Sacrospinous ligament, 4f 
Sacrospinous ligament fixation, 485—487 
surgical outcomes with, 486-487 
surgical technique with, 485—486 
Sacrotuberous ligament, 4f 
Sampling 
colorectal function with, 357 


colo-rectal-anal function with, 341 
Sanctura. See Trospium chloride 
Selective serotonin reuptake inhibitors (SSRI) 
mixed urinary incontinence treated with, 276t, 280 
urethral pain syndrome management with, 118 
Serratia marcescens, 158t 
Sexual dysfunction, pelvic support disorders with, 455 
Shy-Drager syndrome 
constipation with, 382 
voiding dysfunction with, 316f, 319 
Silver nitrate, 1137, 114 
Skene’s gland/cyst abscess, bladder outlet obstruction 
from, 86t 
Sling procedures, traditional 
allograft slings as, 239-240 
autologous slings as, 238-239 
complications with, 241-242 
mechanism for, 235-236 
mixed urinary incontinence surgical therapy with, 
281-282 
outcomes with, 238-241 
surgical treatment of stress urinary incontinence with, 
226t, 235-242, 237f 
synthetic slings as, 241 
technique for, 236-238, 237f 
tension-free vaginal tape v., 243t 
xenograft slings as, 240-241 
Slow transit constipation, 350 
colonic transit study of, 396f 
Smooth muscle, urethra, 20 
Sodium pentosan polysulfate (Elmiron), 112-113, 113¢ 
Solifenacin succinate (Vesicare), mixed urinary 
incontinence treated with, 280 
Spence procedure, urethral diverticulum treatment with, 
125-126, 125f, 126f 
Sphincter bulking, anal incontinence treated with, 379 
Sphincter denervation, 352-353, 353t 
descending perineum syndrome with, 353 
functional bowel disorders with, 353 
functional diarrhea with, 353, 353r 
irritable bowel syndrome with, 353 
obstetrical trauma with, 352-353 
Sphincter disruption, 351-352 
obstetrical trauma with, 352 
surgical trauma with, 352 
Sphincter urethrae, 20 
Sphincteroplasty, anal incontinence treated with, 374-376 
Sphincterotomy, fecal incontinence from, 363t 
Spina bifida occulta, voiding dysfunction with, 318 
Spinal bifida, defecatory dysfunction/fecal incontinence 
from, 345t 
Spinal cord injury, voiding dysfunction with, 318 
SSRI. See Selective serotonin reuptake inhibitors 
Staphylococcus, 158t 
Steroids (Methylprednisolone), 113r, 114 
Stool formation 
colorectal function with, 357 
physiology of, 341 
Stool impaction, incontinence caused by, 65t, 66 
Stress urinary incontinence (SUI), 315-317, 316t 
behavioral/lifestyle interventions for, 218—220, 219f 
biofeedback for, 210-212, 211f-213f 


INDEX 565 


conservative therapy for, 206-221 
electrical stimulation for, 212-214, 213f 
injection treatment of, 263-272, 264f, 264t, 2651, 
266f-27 Lf, 272t 
complications with, 270-271 
contraindications for, 263—264, 264t 
effectiveness of, 271-272, 272t 
evaluation for, 264 
follow-up for, 268-270 
future considerations with, 272 
ideal candidate for, 264, 264t 
indications for, 263—264, 264t 
materials for, 264—266, 265t 
techniques for, 265f-27 1f, 266-268 
obstetric fistulas with, 297 
pelvic floor muscle exercise for, 206-212, 2071, 
211f-213f 
pessary for, 216-218, 217f 
pharmacologic management of, 220 
duloxetine in, 220 
estrogens in, 220 
preventing urine leakage with, 221+ 
real-time ultrasound for, 215-216, 216f 
surgical treatment of, 225-257, 226f, 230f, 231f, 237f, 
243t, 244f, 245f, 247t, 248f, 250f-256f 
anterior colporrhaphy in, 226t 
historical perspective on, 225-227, 226t 
indications for, 227—228 
intrinsic sphincter deficiency indicating, 228 
mid-urethral slings in, 2261, 249 
mixed urinary incontinence indicating, 228 
needle suspension procedures in, 226t 
paravaginal repair in, 226t 
radiofrequency ablation techniques in, 226r 
retropubic colposuspensions in, 226t, 228-235, 230f, 
231f 
tension-free vaginal tape in, 226t, 242-249, 243r, 
244f, 245f, 2471, 248f 
traditional sling procedures in, 226f, 235-242, 
237f 
transobturator slings in, 226t, 249-257, 250f-256f 
urethral diverticulum with, 306 
vaginal cones for, 214-215, 214f 
voiding diary for, 218-219, 219f 
Striated sphincter. See Urogenital sphincter 
Stroke, fecal incontinence from, 363t 
Subsequent delivery, 379 
Suburethral sling procedures, mixed urinary incontinence 
surgical therapy with, 276r, 281-282 
SUL. See Stress urinary incontinence 
Suprapubic teloscopy, diagnostic techniques with, 97 
Surgical trauma, sphincter disruption with, 352 
Sutures 
absorbable, 524-526, 525t 
natural materials in, 524, 525t 
synthetic materials in, 524-526, 525t 
clinical applications with, 527 
ideal characteristics of, 524 
needles with, 526—527 
nonabsorbable, 525t, 526 
natural materials in, 525t, 526 
synthetic materials in, 5251, 526 
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Sutures — continued 


pelvic reconstructive surgery, 524-527, 525t 
sizes of, 526 
Synthetic grafts, 527-529, 5281, 529f, 530t 
posterior support defects with, 506-507, 508r 
Synthetic slings, 241 


T 
Tegress®, 265, 265t 
Teloscopy, suprapubic, 97 
Tension-free vaginal tape (TVT) 
complications with, 247—249, 2471, 248f 
instruments for, 244f 
mechanism with, 242-243 
mixed urinary incontinence surgical therapy with, 282 
outcomes with, 246—247 
sling procedures, traditional v., 243t 
surgical treatment of stress urinary incontinence with, 
2261, 242-249, 2431, 244f, 245f, 247t, 248f 
technique for, 243-246, 244f, 245f 
Terazosin (Hytrin), 118z 
Tetracycline, urinary tract infection management with, 
157t, 158t 
Thyroid disease 
constipation with, 382 
defecatory dysfunction/fecal incontinence from, 344, 
345t 
Timed voiding. See Bladder training 
Tissue adhesives, pelvic reconstructive surgery with, 534 
TMP-SMX. See Trimethoprim sulfamethoxazole 
combination 
Tofranil. See Imipramine 
Tolterodine tartrate (Detrol) 
mixed urinary incontinence treated with, 280 
urethral pain syndrome management with, 118t 
TOT. See Transobturator tape procedures 
Total abdominal colectomy, colonic inertia treated with, 
396 
Transanal repair, pelvic organ prolapse treatment with, 401 
Transobturator tape procedures (TOT) 
advantages of, 249-250 
complications with, 255-257 
obturator anatomy with, 250-251, 250f, 251f 
outcomes with, 254—255 
surgical treatment of stress urinary incontinence with, 
226t, 249-257, 250f-256f 
technique for, 251-254, 252f-256f 
Transverse defect repair, 473, 474f 
Trapdoor cecostomy, colonic inertia treated with, 397, 397f 
Tratner catheter, 123f, 124f, 302f, 303f 
Tricyclic antidepressants, overactive bladder management 
with, 173t, 176t, 177 
Trigger point injections, pelvic floor tension myalgia 
treatment with, 142-143 
Trigone, 100f 
Trigonitis, 147 
Trimethoprim sulfamethoxazole combination (TMP-SMX), 
urinary tract infection management with, 156, 157r, 
158t, 160t 
Trospium chloride (Sanctura), mixed urinary incontinence 
treated with, 281 


U 
UDI. See Urogenital Distress Inventory 
UL. See Urge incontinence 
Ultrasonography 
advantages/disadvantages of, 305t 
endoluminal, 123, 124t 
pelvic support disorder diagnosis with, 446-448, 450f, 
451f 
bladder neck mobility/function in, 447-448, 451f 
fascial defects in, 446-447, 450f, 45 1f 
pelvic support defects in, 446 
real-time, stress urinary incontinence in, 215-216, 216f 
transvaginal, 123, 124t 
urethral diverticulum diagnosis with, 304, 305r 
urethral diverticulum evaluation with, 123-124, 123f, 
124f, 124t 
University of Wisconsin IC Scale (UW-ICS), 107, 109f 
UPP. See Urethral pressure profile 
Ureteral catheterization, diagnostic techniques with, 97 
Ureterovaginal fistulas, 299, 300f 
abdominal ureteroneocystostomy for, 300f 
Ureters, anatomy of, 18-19 
Urethra 
anatomy of, 11-12, 14f, 19-21, 20f, 313-314 
compressor urethrae of, 21 
cystourethroscopy of, 97-98, 97f-99f 
abnormal, 98, 98f, 99f 
normal, 97, 97f, 98f 
functionless, 99f 
incontinence with loss of support of, 22 
painful disorders of, 116-128, 117z, 118z, 120f, 120r, 
122f-127f, 122t, 124t 
acute urethritis as, 121 
atrophic urethritis as, 1207, 121 
meatal abnormalities as, 120f, 121-122 
pillar block with, 120f, 121-122 
urethral diverticulum as, 122-128, 122f-127f, 122t, 
124t 
urethral pain syndrome as, 116—120, 117¢, 1187 
urethral prolapse as, 121—122 
smooth muscle layers of, 20 
sphincter urethrae of, 20 
sphincteric mechanism of, 19-21, 20f 
submucosal vasculature of, 20 
Urethral carcinoma, 86t 
Urethral caruncle, 121 
bladder outlet obstruction from, 86t 
Urethral crest, 98f 
Urethral diverticulum, 122-128, 122f-127f, 122, 124t, 
301-310, 317 
bladder outlet obstruction from, 86t 
clinical symptoms of, 122r 
diagnosis of, 302-304, 302f-304f, 305t 
cystourethroscopy in, 304, 305t 
MRI in, 303, 305t 
positive-pressure urethrography in, 302-303, 302f, 
303f, 305t 
ultrasound in, 304, 305t 
urethral pressure profile in, 303-304, 304f, 305t 
urinalysis in, 304 
voiding cystourethrogram in, 302-303, 305t 


differential diagnosis of, 302 

evaluation of, 122-124, 122f-124f, 122r, 124t 
efficacy of diagnosis methods for, 124 
radiologic, 124f, 124t 
Tratner catheter in, 123f, 124f 
ultrasonography in, 123-124, 123f, 124f, 124t 
urethral closure pressure profile in, 123f 
urethroscope for, 122f, 123 
urodynamics in, 123, 124t 

management of, 304-310, 306f—309f 
complications with, 310 
diverticulectomy for, 304-306, 307f-309f 
marsupialization technique for, 304, 306f 

pathophysiology of, 301 

perioperative considerations for, 306-310 
anterior diverticula as, 310 
concomitant urethropexy as, 306 
stress urinary incontinence as, 306 
tissue interposition as, 306, 310 

postoperative care for, 310 

presentation of, 301-302 

treatment of, 125-128, 125f-127f 
complications from, 127—128 
partial ablation technique in, 126-127, 127f 
Spence procedure in, 125-126, 125f, 126f 

Urethral pain syndrome, 116—120, 117, 118+ 

etiology of, 117 

evaluation of, 117 

incidence of, 117 

pharmacologic management of, 1187 
antibiotics for, 1187 
anticonvulsant for, 118¢ 
antidepressants for, 118¢ 
anti-inflammatory agents for, 1187 
antispasmodics for, 118¢ 
urethral skeletal muscle relaxant for, 118¢ 
urethral smooth muscle relaxants for, 118t 

treatment of, 117—120, 1171, 118¢ 

Urethral pressure profile (UPP), 83 


urethral diverticulum diagnosis with, 303-304, 304f, 


305t 
Urethral prolapse, 121—122 
Urethral skeletal muscle relaxant, 118+ 
Urethral smooth muscle relaxants, 118t 
doxazosin mesylate as, 118¢ 
phenoxybenzamine as, 118¢ 
prazosin as, 118r 
terazosin as, 118r 
Urethral stricture, bladder outlet obstruction from, 86t 
Urethral syndrome, defined, 147 
Urethritis 
acute, 98f, 121 
evaluation of, 121 
treatment of, 121 
atrophic, 120f, 121 
bladder outlet obstruction from, 86t 
evaluation of, 121 
incontinence caused by, 65t, 66 
treatment of, 120r, 121 
vaginal estrogen preparations for, 120 
defined, 147 


=E 


(= 


INDEX 567 


rethropexy, diverticulectomy with, 306 
rethroscopy, 91-92, 93f 
diagnostic techniques with, 95 
urethral diverticulum evaluation with, 122f, 123 
rethrovaginal fistula, 99f, 310 
rethrovesical junction 
fronds at, 98f 
polyps at, 98f 
rge incontinence (UI), 317. See also Overactive bladder 
sacral neuromodulation results with, 189—190, 192r, 
193t 
rinalysis, 71 
urethral diverticulum diagnosis with, 304 
rinary diversion, overactive bladder treatment with, 173r, 
178 
rinary retention. See also Overactive bladder 
peripheral neuromodulation treatment of, 200 
sacral neuromodulation results with, 190, 193t 
rinary tract infection, 146-163 
clinical presentation of, 150-151 
definitions with, 146-147 
diagnosis of bacteriuria with, 151—153, 154f 
algorithm for, 155f 
cystoscopy in, 153 
office urine kits in, 151-152 
radiologic studies in, 153, 154f 
urine culture in, 152-153 
urine microscopy in, 151 
urodynamic studies in, 153 
differential diagnosis for, 153-154, 155f 
host defense mechanisms with, 148-149 
periodic voiding as, 149 
prevention of bacterial adherence as, 149 
urine as, 148 
vaginal/periurethral/perineal colonization in, 148-149 
host susceptibility factors with, 149-150, 149f 
bacterial adherence as, 149-150, 149f 
diabetic patients as, 150 
sexual intercourse as, 150 
systemic, 150 
long-term indwelling catheters with, 163f 
management of, 154-163, 155f, 157¢, 158t, 159f, 160r, 
1621, 163f 
algorithm for, 155f 
amifloxacin for, 156 
ampicillin for, 157t, 158t 
antibiotic dosage/toxicity for, 157t 
asymptomatic bacteriuria patients in, 156-158 
catheter-associated infections in, 161—162, 162t 
cephalexin for, 157t, 158t, 160t 
ciprofloxacin for, 156, 1571, 158t 
complicated infections in, 161 
correctable urinary tract abnormalities in, 160r 
enoxacin for, 156 
first infections in, 158-159 
fleroxacin for, 156 
general measures for, 154-155 
infrequent infections in, 158-159, 159f 
instrumentation with, 162 
levofloxacin for, 156, 1571, 158t 
lomefloxacin for, 156 
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Urinary tract infection—continued 
nitrofurantoin for, 157t, 1587, 160t 
norfloxacin for, 156, 157z, 158¢ 
ofloxacin for, 156 
phenazopyridine hydrochloride for, 155 
prulifloxacin for, 156 
recurrent infections in, 159-161, 159f, 160r 
sulfonamide preparation for, 156 
tetracycline for, 157t, 158 
trimethoprim sulfamethoxazole combination for, 156, 
157t, 158t, 160¢ 
pathogenesis of, 147-148, 147f, 148r 
pathways of bacterial entry with, 147f 
prevalence of, 146, 147f 
risk factors for, 148t 
Urinary tract, lower 
anatomy of, 18-22, 20f 
bladder in 
afferent pathway of, 57-59, 59f 
anatomy of, 19 
efferent pathway of, 53-57, 54f, 56f 
continence mechanism in, 21-22 
intraoperative injury to, 328-330 
painful conditions of, 104-128 
bladder, 104-116, 105z, 1087, 109f, 110f, 112f, 1137, 
116¢ 
urethra, 116—128, 117¢, 1187, 120f, 120t, 122f-127f, 
122t, 124t 
physiology of, 53-60, 54f, 56f, 59f 
symptoms associated with, 424t 
ureters in, 18—19 
urethra in 
afferent pathway of, 60 
anatomy of, 19-21, 20f 
efferent pathway of, 59-60 
vesical neck in, 18 
Urinary trigone, 19 
Urine microscopy, diagnosis of bacteriuria with, 151 
Urine storage disorders, 315-317, 316r, 320t 
cerebrovascular accident, 317 
fistula, 99f, 285-301, 317 
overactive bladder, 168—178, 200-202, 317 
stress urinary incontinence, 206-257, 315-317, 316r 
therapy for, 320t 
urethral diverticulum, 122-128, 301-310, 317 
urge incontinence, 317 
Urodynamics, 38, 76-89 
cystometry testing in, 77-83, 79f, 81f-84f 
capacity with, 80 
compliance with, 80, 81f 
detrusor contractions with, 80-81, 82f 
filling pressure with, 80 
leak point pressures with, 81-83, 83f, 84f 
sensation with, 80 
diagnosis of bacteriuria with, 153 
electromyography in, 87-88, 88f 
incontinence evaluation with, 71-73, 71f, 72t 
indications for, 76-77 
interstitial cystitis diagnosis with, 111 
overactive bladder diagnosis with, 171-172, 172f 
pelvic support disorder diagnosis with, 448—450 


prolapse reduction in testing with, 448-449 
sacral neuromodulation and changes in, 192-196, 195t 
sphincter coordination in, 87-88, 88f 
testing, 77-89, 78f, 79f, 8Lf-85f, 86t, 87f-89f 
urethral diverticulum evaluation with, 123, 124t 
urethral pressure profilometry testing in, 83 
uroflowmetry testing in, 77, 78f 
video, 449—450 
videourodynamics in, 88-89, 89f 
voiding pressure-flow studies in, 84-87, 85f, 86t, 88f 
Uroflowmetry, 77, 78f 
Urogenital Distress Inventory (UDI), 38-39, 39f 
rogenital sphincter, 19-21, 20f 
compressor urethrae of, 21 
sphincter urethrae of, 20 
terosacral ligament, 10-11, 19 
terosacral ligament suspension, 482-484, 483f 
surgical outcomes with, 483—484 
surgical technique with, 482—483, 483f 
UW-ICS. See University of Wisconsin IC Scale 
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Vv 
Vagina 
MRI visibility of, 441, 444f 
pelvic organ prolapse staging with 
anterior vaginal wall in, 431-433, 431f, 432f 
posterior vaginal wall in, 433-435, 433f-438f 
vaginal apex in, 429-430, 429f, 430f 
urinary tract infection in, 148-149 
Vaginal bulge, pelvic support disorders with, 454 
Vaginal carcinoma, bladder outlet obstruction from, 86t 
Vaginal cones, urinary incontinence treated with, 214-215, 
214f 
Vaginal estrogen preparations, | 20t 
Vaginal paravaginal repair, 470-473, 472f 
Vaginal support defect repairs, anterior colporrhaphy for, 
467-470, 469f, 471f 
Vaginal walls, anterior. See Anterior wall support defects 
Vaginismus, 132t 
Valium. See Diazepam 
VCUG. See Voiding cystourethrogram 
Vesical neck, 18 
Vesicare. See Solifenacin succinate 
Vesicocervical fistula, 299 
Vesicouterine fistulas, 299 
Vesicovaginal fistulas, 300 
Videocystourethrography, pelvic support disorder diagnosis 
with, 449-450 
Videourodynamics, 88-89, 89f 
Voiding cystourethrogram (VCUG) 
advantages/disadvantages of, 305 
PPUG v., 302-303 
urethral diverticulum diagnosis with, 302-303, 305t 
Voiding dysfunction, 313-321 
classifications of, 315, 316t 
emptying disorders as, 316t, 319, 320t 
postoperative urinary retention, 319 
pseudomyotonia (Fowler’s syndrome), 319 
mixed storage disorders as, 316t, 317-319 
autonomic dysreflexia, 318 
colon resection, 319 


detrusor sphincter dyssynergia, 317-318 
multiple sclerosis, 316t, 318 

Parkinson’s disease, 316t, 318 

pelvic surgery, 3167, 319 

Shy-Drager syndrome, 3167, 319 

spina bifida occulta, 318 

spinal cord injury, 318 


neurophysiology of, 314-315 


afferent pathways to bladder with, 315 
autonomic nervous system effects with, 314 
central nervous system effects with, 314 
neurotransmitters with, 315 
parasympathetics with, 314-315 
sympathetics with, 315 


normal urinary anatomy v., 313-314 


bladder in, 313 

external sphincter in, 314 
internal sphincter in, 313-314 
urethra in, 313-314 


postoperative complication with, 333-334, 333t 
symptoms associated with, 424t 
therapy for, 319, 320r 
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urine storage disorders as, 315-317, 316t, 320t 

cerebrovascular accident, 317 
fistula, 99f, 285-301, 317 
overactive bladder, 168—178, 200-202, 317 
stress urinary incontinence, 206-257, 315-317, 316t 
urethral diverticulum, 122-128, 301-310, 317 
urge incontinence, 317 

Voiding pressure-flow studies, 84-87, 85f, 86t, 88f 

Volvulus, defecatory dysfunction/fecal incontinence from, 

345t 


W 
Waaldijk classification of obstetric fistulas, 293, 295r 
Wheeless classification of vesicovaginal fistula, 293, 296t 


X 
Xenograft slings, 240-241 


Z 
Zithromax. See Azithromycin 
Zuidex™ , 265-266, 265t 


